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© Cable television system. 

© A cablB television system and method in which e8ch 
subscriber's converter is located outside the subscriber's 
premises in an external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
ell the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
end between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises* 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the * 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off -premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1* 
Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c* 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the U SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECO. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I. Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DR0P1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g , television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 vaa 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
ffia y be of two types: (1) a so-called "forward data- 
signal which represents information generated at 
head end 12 for controlling the ECUS in the network, 
and (2) a forward high data rate channel ( "HDRC" ) 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14. combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUS as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DR0P1, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 
3- VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SU1 in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 



-15- 



0167237 



Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input* 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104 , they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ( w LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT" ) terminal. The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104- In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA W without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140- 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the su 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (•'+» and »-••) from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and sus (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber^ 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 1B2 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal * 

111. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 KHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200 . The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214* The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
( M FM M ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit 56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300 , on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12 . A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B") is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e. r 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication* In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier* In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps* 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request-to-send ("RTS") signal from and pro- 
viding a clear-to-send («CTS») signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical »0» state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical »0» 
state on the CTS lead to signal -digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0» 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 

ECU and each associated subscriber SUB1, SUB2 

etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical M l" (mark) is represented by 100% carrier, and 
a logical M 0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor 's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324 . 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") lead6. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450 , and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 * 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 INS 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 0T4 

23 OT3 

24 0T2 

25 0T1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55 • 

USART 400 has a REQUEST TO SEND ("RTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used* Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ( "GND" ) 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186. performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQ1, INTA0, DRQ0, Al, A2, PCS0, 
T10UT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTA0 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e.. control "C» or data »D") within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The T10UT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T00UT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ( "CLKOUT" ) , READ ("RD"), and WRITE 
("WR" ) leads. The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with TJSART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCS0"), and LOWER CHIP SELECT ( tt LCS M ) leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TO IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
( "RES" ) terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
(••ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The 0C terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL" ) multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450 , which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420, Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTAL1 and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P . Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
( "GND" ) leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70. and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUS in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal* A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ( H RAMs M ) 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
( "BKU" ) and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 



-37- 



01672 



This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5,7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5)- To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+ M ) all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal < "TV" ) to which the sub- 
scriber 1 s television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers' 
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television apparatus and other equipment within the 
subscribers • premises . 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770, Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz- This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. IMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory/ An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710, In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re* 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix Keyboard having four columns and four rows 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
on e embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 

742 turns on and off FET transistor 746 via resistors 

743 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 Capacitor 751 blocks DC voltage. The output 
of tte emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i e , a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 , which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC" ) 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
freguency modulates the forward data signal by switch- 
ing back and forth between 103,9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19*375 MHz, 19.625 MHz, and 19.075 MHz, 
respectively, and that the reverse data is in NR2!I 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ecu operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A kcu /SPU Communicatio n Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU- to- SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 



-49- 



0167237 



ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop* 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( u ACK/HAK W ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parity 
bit, and at least one bit time of mark condition as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 

_ prn.to-SPU link at least a P rede ~ 
SPU sensing on the Ecu-ro &ru xx^ 

tennined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until character framing is re-established by 
the ECU- The ECU periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

MPRBa ge Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data field is 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit. although adding 
1/llths overhead to each message character, increas 
es framing integrity and permits increased 
thxough-put when long data streams are encountered. 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/KAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/KAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU* Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parrty bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes* Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required* 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor* 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change timer frequency 

(channel select). 

°4 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 

08 Define device poll 

sequence. 

84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU 1 s 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

Command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04)', (2) in 
the second byte f the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7) , (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes. The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 

(HEX) OPERATION 

00 Read internal statue, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response" > is returned from the 
Drop Processor to the Data Processor. Thi6 response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2 ) , a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code* The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05. This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0" or -1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on "the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map* If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g. r a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. prop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903 # the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated* 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904 r the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906 , where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i*e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response* If "no* 1 r the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to 6tep 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e.. the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops" to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915, At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If !, yes u , the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer- Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as -to whether ("yes") or not ("no") a Service Re- 
guest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service _ Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
(«1») in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1« flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Reguest was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor, otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976. because the "1» flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte ( "N" ) , 
a COMMAND byte ("CMD" ), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in thi6 matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask 11 address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes* Following the BYTE COUNT byte 
is a COMMAND byte (CMD) . As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16 -bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL" ) . Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU f s unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message* Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte <CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU»s memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to w l" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and su is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52. logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allow6 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades -the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte <N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("llllllOO" ) . 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL tt and "MDH") 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow N* 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. i 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For example, th 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ECU'S data or program memory to diagnose faulty 
or failing ecus. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011 ). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message* However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence. 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011), As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU'S message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC, 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel* Force tuning may be used, for example, to 
cause all subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be conmmnicated to subscribers in 
the event of a civil emergency- Also, this message 
ma y be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

As shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
may be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU'S memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to u l w or to W 0 M . 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA. message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN) . A PROGRAM NUMBER (FN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to H l". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer wxll 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte- If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Bach of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
p a y«per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to M 1 M , 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17, A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor* As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred- If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled* After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message- If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described* Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message . 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF) - If this 
address is present, the message is for the ECU and 
the routine advances to* step 1027 as previously de- 
scribed- Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC f s message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18b. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement varxous 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a Dump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main , routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes, Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE), the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR) , the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described . 
Otherwise, the program advances to step 1045 where 
the EOPs send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS timing data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map* The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J) . The routine then advances to step 1061, 
where the I pointer is used to read the I*** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact* 

If an 84 Command is detected at step 1070 , 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072 , the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error* If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l u . The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "l", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event* Otherwise, the program branches to step 1096* 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUS are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages . 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance' of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation* 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ( "CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for vhich 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL-) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polli ng Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level- at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC- The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( W GLRT U ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ("LVL") byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW" ) 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message , illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL" ) byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off* 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 set PIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown, to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response* 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR" ) 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ( "CTL M ) byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop* 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 U ton. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort- method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI' 1 ) message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
W BSHAH" ) and two bytes specifying (in low and high 
order parts) a binary sort low address ( "BSLAL" and 
"BSLAH" ). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ( "BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL- message specifies only a binary 
sort low group address ("BSLAL" and "BSLAH" ) ♦ This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range ♦ 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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misBion of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
('•GPRV"). comprising one or two bytes of "11111111". 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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L0C- OBJ 



033F 3913 
ly f lamhirtQ 



LINE 

710 

711 



SOURCE STATEMENT 
aat apusn, 1 



I Indicator current 



712 | 
ROM PAGE NO* 31 • 
03*1 8390 
0343 65D9 



0343 3C34 
0347 383E 
0349 3F3* 

034B 3933 
y non-fl ashing 



713 
714 
713 
716 
717 
71B 
719 
720 
721. 



co«229t 
I 



coe£19i 



call 

b 

Id 

and 

•t 

clr 



flash 



a, dlsplw 
a»*1119b 
a.dlapiw 

•push, 1 



I indicator curmtl 



034D 


61 


722 
723 


t 




b 


coa230 






724 


1 












723 


1 












726 


1 


dwici 


t input 


control 






727 


1 












726 


1 








034£ 


3cai 


729 


CO 


•3001 


Id 


a, dat a0h 


0330 


3F 


730 






tast 


a. 3 


0331 


9* 


731 






b 


co«3l0 






732 


1 








0332 


63D9 


733 






b 


cora 






734 


1 








©334 


3680 


733 




»310t 


Oiclr 


11, h*00 


0336 


40 


736 






Id 


a,Ch«0 


0537 


3A6C 


737 






out 


a, ftoplc 






738 


1 








0339 


3933 


739 






MVt 


apuval* 3 






7*0 


1 








055B 


3B46 


7*1 






clr 


*op06 f 0 






7*2 


t 








033D 


3B36 


743 






rat 


%oo06,3 






744 


1 








03SF 


3640 


743 






• lelr 


il,h»00 






746 


t 








0361 


63D9 


747 






b 


cora 






746 


1 












749 


1 












730 


1 


davie 


tm output control 






731 


t 









0363 3C81 
0363 3F 
0566 6583 
t disable 



•nable 

0S6A 3C80 
036C 3C 
036D B8 



port aat 



732 | 
733 
73* 
733 

736 
737 



Id 

tMt 

b 



clr 



738 
739 
760 
761 



ce**10t 



Id 

tast 

b 



dat a0h 

3 

11 



•puvsl, t 



a, data01 
a,0 

co*429 



\ Vlf OUtDU 

I kvy board 
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CP/M TLC9-47 ASSEMBLER V2.2 



PRGE 10 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






roc 


1 






056E 


36AA 


7fe»S 




dielr 


ll t 101010b 


0570 


47 


•ft A 

7o4 




Id 


a, £01 lib 


0571 


3F1C 


765 




St 


a, sirb 


8573 


13 


766 




xeb 


a, sir 


C574 


3£6A 


767 




siclr 


il, 101010b 


ntrol i 


vnabls 








* 






768 


1 






8376 


6509 


769 




b 


cor* 






770 


1 






©578 


36AA 


771 


ees420t 


diclr 


11, 101010b 


0S7ft 


46 


772 




Id 


£0110b 


057B 


3F1C 


773 




st 


sirb 


057D 


13 


774 




xch 


a, sir 


057E 


40 


775 




Id 


a, £O000b 


057F 


3O80 


776 




out 


a, Xopld 


top 












ROM POBS NO. 22 


* * 










366A 


777 




sielr 


il, 101010b 


ntrol dlublt 














778 


1 






0383 


6SD9 


779 




Q 


cors 






780 


1 






0585 


36 AA 


781 


rrwft 1 1 ■ 


uic*r 




0587 


3915 


782 




Mt 


spuvsl, 1 


diMblt 










0589 


41 


783 




Id 


4,01' 1 


058A 


3F23 


784 




St 


• t spusk 


©sac 


3F24 


785 




St 


a, spuep 






786 


I 






058E 


2050 


787 




call 


rkcs 






788 


1 






0590 


6578 


789 




b 


cos420 






790 


1 










791 


1 










792 


t power 


rslay 


control 






793 


1 










794 


t 






0592 


3C80 


795 


eo*500t 


Id 


a, dataOl 


0594 


0£ 


796 




tastp 


zf 


0595 


9C 


797 




b 


cos501 






798 


t 






©596 


3954 


799 




clr 


%Op04, 1 






800 


1 






059B 


3932 


801 






spusl, 3 


nt ly on 










0590 


65D9 


802 
803 


X 


b 


cors 


059C 


3B14 


804 
805 
806 


I 

CO*501 t 


set 


*op04 t l 


059E 


3972 


807 


t 


clr 


spusl , 3 


ntly off 












808 


t 






0SA0 


6509 


809 




b 


cors 



810 | 

811 | 

812. | elsar dsvics display 
813 | 



I rswot s co 



I tlmsr 2 s 



; rsmots co 



f ksy board 



I powsr rslay on 

| powsr rslay currt 

t powsr rslay off 

f powsr rslay currt 
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CP/M TLCS-47 ASSEMBLER V2.2 



POSE 



11 



\ or 


OBJ 


LINE 


SOURCE 


STATEMENT 






814 


1 








4F 


813 


eos600t 


Id 


* T £h»f 


05A3 


3F35 


816 




•t 


a* ldatal 




3F37 


817 




*t 


a, Id At It 


03A7 


3F39 


818 




«t 


a, Idaswl 


05A9 


3F3B 


819 
820 




St 


A« tOSVli 


U3HP 


3C36 


821 


1 


Id 


a* loiiac 


Man 


3827 


822 




or 


a« cui i id 


B3Rr 


3F36 


823 




•t 


a 9 ldatm2 






824 


1 






03B1 


3C38 


825 




Id 


a, ldat!2 


05B3 


3827 


828 




or 


a, £01 lib 


05B5 


3F38 


827 




st 


a, ldat!2 






828 


1 






0387 


3C3A 


829 




Id 


a, ldasa2 


03B9 


3827 


830 




or 


A, £01 lib 


05BB 


3F3A 


831 




St 


a, lda**2 






832 


1 






05BD 


3C3C 


833 




Id 


a, idasl2 


05BP 


3827 


834 




or 


a, £011 lb 


ROM * 


»RBE MO. 23 * 








05C1 


3F3C 


835 




St 


a, ldasl2 






836 


1 






05C3 


99 


837 




b 


cor# 






838 


l 










839 


1 










840 


1 dsvia 


m display control 






841 


I 










842 


1 






03C4 


3C80 


843 


eo«700i 


Id 


a, dataBl 


0SC6 


8£ 


8*4 




tvstp 


zf 


0SC7 


92 


845 




to 


co« 701 


eocs 


3C33 


846 
847 


1 


Id 


a, disolM 


escA 


3823 


848 




or 


a, £001 lb 


©sec 


3F33 


849 




St 


a, displw 






850 


t 






05CE 


2350 


651 


eo»703x 


call 


flash 






852 


t 






0SD0 


99 


853 




to 


core 


0301 


99 


854 




to 


cors 






855 


t 






05D2 


3C33 


856 


cos701t 


id 


a, displw 


03D4 


3B3C 


857 




and 


a, £1 109b 


03D6 


3F33 


858 




St 


a, displw 






859 


f 






05D8 


8E 


860 




to 


co»703 






861 
062 


1 










863 


i 

1 rttum 








864 
865 


* 
1 







I display steady 



t display flashing 



X display stsady 
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CP/H TT.CS-V7 ASSEMBLER VS. 2 



12 



LOG OBJ 


LINE 




SOURCE 


cmTCMCMT 


09D9 397* 


666 


eorat 


clr 




cut* • 












867 


1 






09DB 6493 


066 




b 


Mi4 




B69 


t 








878 


1 








671 


t 








872 


1 kayacan 






873 


1 








874 


1 






OSDD 3395 


879 


Mi3< 


tHt 


apuval, 1 


B3DF A4 


876 




b 


aai39 




877 


1 




apuwl't 2 


0S£Z 3969 


878 




elr 




879 


1 




nai9 


09E2 6497 


880 




b 




881 


1 






05E4 210© 


BBS 


Ml39i 


call 


kaya 




883 


! 




*puvsl 9 2 


05E6 3969 


884 




clr 




889 


1 






0SEB 6497 


886 




b 


mm 19 




887 


1 








888 




and 





I clur * command ax 



ASSEMBLY COMPLETE, 



Q PROGRAM ERROR C3I 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PASS 13 













SYNBOL 


TABLE 












COE100 


0318 




COEll© 


03SB 




COE120 


0327 




COE200 


0334 




CUES 10 


0343 






0341 




COE300 


034E 




COE310 


0334 




COE400 


0363 


• 


COE410 


0S6A 




COE411 


0383 




COE420 


0378 




COE300 


0398 




COE301 


039C 




COE600 


0SA2 




COE700 


03C4 




CQE701 


03D2 




CDE703 


0SCE 




COE900 


049E 




COEA00 


04A4 




CQEA01 


04CG 




COEA02 


04DF 




CQEA03 


04E6 




COEA10 


04CC 




CQEB00 


04ED 




COEX0 


04F3 




CQftMAD 


0013 




COMMAH 


0013 




COKMAL 


0014 




CORE 


0309 




DATA0H 


0061 




DATA0L 


0080 




DATA1H 


O0&3 




DATA1L 


0062 


• 


0ATA2H 


0083 


• 


0ATA2L 


0084 


• 


DATA3H 


0037 


♦ 


DATA3L 


0086 




0ATA4H 


0089 


* 


0ATA4L 


0088 


* 


DATACT 


0809 


« 


DCH 


00FE 


-» 


OCL 


00FC 


• 


DXSPA 


0032 


* 


DISPH 


O031 




DISPIW 


0034 


* 


DXSPL 


0030 




OXSPLU 


0033 




EIRB 


001C 




FLASH 


0330 




INCOTH 


008C 


• 


INCOTL 


008A 


* 


XNCOTM 


008B 


* 


KEST 


0028 




KESTSM 


0043 




KEST0L 


0042 


« 


KEST1H 


0049 


• 


KEBT1L 


0044 




KEST2H 


0047 




KE5T2L 


0046 


• 


KEST3M 


0049 




KEST3L 


0046 




KEST4H 


004B 


*> 


KEST4L 


004A 


• 


KEST3H 


0040 


• 


KEST3L 


004C 




KPQTRM 


0021 


♦ 


KE5TBL 


0020 


* 


KEY NO 


0029 


• 


KEYNN 


002A 




i/evnn 

IUITUU 


002B 


• 


KEY ON 


002C 




KEYS 


0100 


• 


KEYS8 


0230 


* 




000E 


* 


KEYT 


0300 


* 


KEYTB 


00CB 


• 


LCICOT 


0000 






003B 




LDASL2 


003C 




LDASM1 


0039 




L0A9M2 


003A 




LDATL1 


0037 




LDATL2 


0038 




LDATM1 


0033 




LOATHE 


0036 


♦ 


LOISP 


0B00 




LECOTH 


00BF 




LECOTL 


00BD 




LECDTW 


008E 




LEDD 


0310 


* 


LI0VF1 


0600 


• 


LIOVF2 


0000 


• 


LREKO 


0E00 


• 


LVLFEX 


0C00 




WAX© 


03ES 




MAX00 


044B 




HAIl 


0440 




MAX 2 


0469 


• 


NAX20 


0450 




WAI3 


03OD 




WAI30 


03E4 




MAX 4 


0433 




WAX3 


0437 




HAX61 


0460 




WAX62 


0463 


* 


MAIN 


03E0 


• 


0VER2A 


0072 


* 


0VER2H 


0071 


♦ 


OVERSL 


0070 


* 


OVERA1 


0012 


• 


0VERM1 


0011 


« 


0VERL1 


0010 


• 


PAR ITT 


000C 




PARITY 


000B 


• 


RDS000 


0S13 


* 


READC 


0028 


• 


READN 


0027 


• 


REHD0 


0060 


• 


REMD1 


0061 


* 


REKD2 


0062 


• 


REND3 


0063 


* 


REHD4 


0064 


* 


REMOS 


0063 


* 


REMD6 


0066 


• 


REWD7 


0067 


• 


REMQA 


006A 


• 


REWOH 


0069 


* 


REWOL 


O068 




RKCE 


0030 


• 


RNH 


006B 


• 


RNL 


0060 


* 


RNM 


006C 




RWRPCH 


00CA 


• 


RURPCL 


00C8 


• 


RWRPCM 


00C9 




SERVRC 


000T 




SPUCP 


0024 




SPUSH 


0003 




SPUSK 


0023 




SPU5L 


0002 


• 


SPUTT 


0018 




spuvon 


0004 


• 


SPUVSH 


0000 




SPUVSL 


0003 




5PUVUW 


0001 




SPU 


0OFF 


* 


SPUB 


O0C7 


* 


TABLE 


0000 




TXMRSH 


00FA 


• 


TXNR2L 


00F8 


» 


TtmR2M 


00F9 




TZMRHN 


00F6 


• 


TXHRMO 


001B 




Tiwmj* 


00F4 


• 


TIWRLO 


0019 




TXMRMN 


00FS 


• 


T I MR WO 


001A 


* 


VLFC 


000A 


* 


VLFEC 


0016 




VLFRB 


0009 


» 


VLFTB 


0008 


* 


VLFTM 


0007 


* 


VLFTL 


0006 


* 


VLFXA 


0032 


* 


VLFXH 


0031 


♦ 


VLFXL 


0030 


• 


UARPCL 


00C4 


* 


UARPCM 


00C3 


• 


URXTEH 


0026 




WRITEN 


0023 









DEFINED 171 USER SYMBOL CS> 
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CP/M TLC9-47 ASSEMBLER VS. 2 



LOC OBJ 



LINE 



PAGE I 
SOURCE STATEMENT 



1 I- 
B I 

3 f 

4 I 
3 I 

6 I 

7 t 

a i 

9 r 



7- 1983. 



liOVfl.aM VI. 0 

(TWP4740P> 
vlf communication . routine 



•no list 
•list 

296 ii 



ROM PASE NO. 8 



0010 


297 


Or*Q 


h v 010 


1 


rout In* tab la 


0010 


298 












299 | 










0010 66B2 


300 


b 


rO 


1 


•tart bit dataet 




301 | 










0012 66FC 


302 


b 


mi 


f 


«i bit da-tact 




303 | 










0014 6719 


304 


b 


rca 


t 


•ddrtst dataet 




303 | 










QOl6 673E 


306 


b 


ret 


• 


command dataet 




307 f 










0018 67D4 


308 


b 


rep 


t 


parity in 




309 f 










001A 67EE 


310 


b 


tra 


1 


'aek' or *naek" 




311 1 










001C 67FA 


312 


b 


rcstn 


1 


stop bit in 




313 | 










001E 6834 


314 


b 


rstd 


1 


damy to rest a b 




313 | 










0080 6838 


316 


b ' 


restab 


1 


stop bit in 




317 t 










ooae 684i 


318 


b 


rdd 


1 


data in 




319 t 










0024 6871 


320 


b 


rdp 


I 


parity in 




321 f 










0026 687F 


322 


b 


tdack 


1 


* ack 1 or •naek 1 




323 | 










0020 688S 


324 


- b 


rdast 








323 | 
326 1111 












327 | 










002A 68C2 


328 


b 


t0 


1 


transmit 




329 | 











0167237 

119 



CP/M TLES-47 ASSEMBLER V8.8 

PASE 8 



LOC OBJ 


LINE 


SOURCE STHTcHEWT 






WCW POfcP 


MV 


b tdX 


t 






331 


1 






002E 66F1 


332 


b trwl 


r 


dstsct '«!' 




333 


1 






0030 6909 


334 


b rd ju*y 


t 


daiay to rc« 




33S 


1 






0032 6912 


336 


0 tdo 


t 


data out 




337 


1 






0034 6930 


336 


b tp 


i 


parity out 




339 


t 






0036 693E 


340 


b tlei 


i 


•lei» bit out 




341 


f 






0038 6944 


348 


b rt*ek 


t 


r*csivs * ack* 




343 


1 






003A 6963 


344 


b tat 


i 


out * atop 1 




343 


I 






003C 6989 


346 


b r»t 


t 


rscsivs *stop' 




347 


1 








346 


IIUIMtltltlllllllltlttltMMIUtllUMt 






349 


1 







ROm PAGE NQ.2* 



0600 3S0 erg h*600 

3SI | 





333 


• 

1 


rsglstsr push 






394 


— 








0600 3B06 


339 




sst 


Sop06,9 




0603 3F12 


336 


iovf li 


•t 


a* ovsral 




0604 2910 


337 






hi, ovarii 






* 336 


1 










339 


1 


t ivwrl. 


Start 






360 


1 








0606 3C1B 


361 




id 


Af t inrno 




0696 3FF6 


362 




St 


*, ti«mn 




060A 3C1A 


363 




Id 


a.timrmo 




060C 3FF5 


364 




St 


*,ti-r«n 




060E 3C19 


363 




id 


a, timrlo 




0610 3FF4 


366 




St 


a, tlarln 






367 


1 










366 


1 


ensek ■ 


•od* 






369 


f 




1 normal or nc 






370 


1 








0612 3960 


371 




tut 


•puvsh, 0 




0614 B9 


372 




to 


vlf001 


V rout ins for abnorm 


•1 














373 


\ 






1 mod 


• 














374 


% 










373 


1 


cfiwck i 


nods 






376 


1 




( trsnswit or 


not > t 




377 


1 








0619 39D9 


376 




ttttp 


SPUVSflt 1 




0617 A3 


379 




b 


Vlf010 


1 routine for trtnim 


it 














360 


1 






mod 


• 












061 B 3BC0 


361 




tostp 


*1D00,0 


1 
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LDC OBJ LINE 
0&1A 9£ 



V61B 3979 
061D AD 

061E 2F1B 
0620 3939 
0622 AD 



0» 



0620 3CFF 
062F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0635 39D4 
nting ? 

0637 6647 

0639 39E4 
063B 66S4 

063D 39FI 
063P AE 



clr 
b 



362 
3S3 f 
384 
38S 

386 | 

387 vlf 1001 add 

388 sst 

389 b 

390 f 

391 | 

392 1 data out 



POSE 

STATEMENT 
vlfl00 



vlfrb,3 
vlf200 

parity, £h'l 
vlfrb, 3 

Vlf200 



Idata — !• 
to warp 

parity eountsr inc 
to 



{ Vlf0lO > 



0623 


3986 


394 


vlf010t 


tHt 


vlftb*0 




0623 


AB 


39S 




b 


vlf Oil 








396 


I 






I parity count 


0626 


2F1C 


397 




add 


paritt»*h» I 


0626 


3H76 


398 
399 


1 


clr 


*op&6,3 


1 vlf output data * 


062A 


AD 


400 
401 

402 




b 


vlf£0ffl 


t to *arp 


062B 


3B36 


t 

vifem 


S«t 


*op06,3 


1 vlf output data f 



403 I 

404 | 
I 



Id 
st 



-a, spwb 
a,£h'Q 



Harp rout in* C vlf 200 ) 

406 | — 

407 vlf 200 I Id 

408 *t 

409 | 
410 
411 

412 | 
413 
414 | 

413 1 

416 | 

417 % 

418 | — — 

419 vlfTOll t»stp spuvda, 1 

b vlf002 



rout Ins for abnormal mod* 

( vlf 000 > 



420 
421 | 
422 
423 
424 f 
429 
426 
427 | 



t a*t p • puvdmt £ 

b vlf 003 

t twt p mpuvum, 3 

b vif004 



*pw changing 



ROM PAGE NO. 25 

0640 3904 

0642 40 

0643 3A8C 
0643 66AD 



428 vlf 003 I «at 

429 Id 

430 out 

431 b 

432 | 

433 T 



spuvda, 0 
a t *h*0 
a,%oplc 
vlf 300 

1200 bit countad 



1209 bit tins cou 

branch on * ys« f 

10SK couting ? 
branch on *ysV 

framing srror ? 
branch on • y«*» 



I cry snabla en 

I tiwsr stop 

I to rsturn rout ins 
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PAGE 



LOC OBJ 


LINE 




SOURCE 


STATEMENT 






434 


1 








0647 3994 


439 


vlfOQ2i 


clr 


ppuvdM, 1 


1 


ounting* 












0649 3941 


436 




clr 


•puvu», 9 


f 




437 


I 






1 


At** 












064B 3931 


436 




elr 


•puvutt. 1 


f 




439 


t 






1 


• data* 












0640 3921 


440 




Mt 


spuvuw, 8 


1 


on 












064F 39W 


441 


* 


fit 


•puvsh* 8 


1 


0651 3933 


442 




elr 


Kuvih, 1 


1 




443 


| 






0653 60 


444 




b 


vifoes 


■ 


t 


443 


1 






1 




446 
447 


1 








446 






1 


0694 3931 


449 


1 

Vlf003l 




•PUVIUlf & 


* 


0636 3964 


430 




elr 


spuvdm* 8 


t 


ting* 












431 


1 








0636 3C23 


433 




Id 


a, spusk 




063A 3F24 


433 




•t 


a,»pucp 






434 


1 








063C 2830 


433 




call 


rtcee 






496 


1 








063E 4F 


437 




Id 


a,*h*f 




3PF6 


436 




•t 


a, t lnitn 




0661 47 


499 




Id 


*,«h'7 




0668 3PF3 


460 




•t 


a,timm 




0664 4C 


461 




Id 


a, <h'c 




0663 3FF4 


^DS 




•t 


a, t ierln 






*OJ 


t 










fc^ A. 




Id 


*,th*4 




0666 3ft3C 


*03 




out 


a,*oelc 


I 






- 










466 


1 










467 
466 




elr 


•puvsl 9 3 


I 


OddC doW 


469 


1 


b 


vlf3O0 


1 




470 


■ 

• 








♦71 




franing 




1 


066E 3C16 


478 


vlf004i 


Id 


a, aputt 




0670 DO 


473 




ctipr 






0671 66A3 


474 




b 


V1O040 






473 


1 








0673 3C33 


476 




Id 


* f fra*» 




0673 OF 


477 




cnpr 


a,fh»* 




0676 66B9 


478 




b 


V1O060 






479 


I 








0678 3B0O 


460 




tnt 


*ipO0 v 0 




067A 669B 


481 




b 


V1OO30 




067C 40 


468 
483 


1 


Id 


a,£h'0 




0670 3F33 


484 




»t 


a, fr.it. 






483 


1 








067F 4F 


466 




Id 


a, th*t 





l elwr '1200 bit c 



command nitdl d 



; * command Inhibit* 



'set cry anabla 



I libit timor itttt 



ROM POSE NO, 86 
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CP/M TLCS-47 ASSEMBLER V2.2 



POSE 



LOC OBJ 


LINE SOURCE 


STATEMENT 




0680 3FF6 


487 


st 


a, tinrrhn 




0682 47 


488 


Id 


a, J6h»7 




0683 3FF3 


489 


st 


a« t l»r»n 




0685 4C 


490 


Id 


«, Ch 9 e 




0686 3FF4 


491 


s t 


A f tinrrln 






♦96 f 








0688 AD 


43»J 


D 


Vlf300 






494 f 








10007 JDDW 


495 vlvOovt 


tnt 








496 


b 


v 10359 






497 | 








068C 3971 * 


498 


cir 


vpuvuSf 3 


1 




499 


sst 


•pUVUJBf 2 


1 


feat *■ I 










I0B7V JSril 


909 


clr 


■puvusif 1 


1 


owmAnd 


501 t 






1 














502 | 


clr 




• 


oiMnd 












503 | 






f 




504 


clr 




1 
t 




50S 


■s*t 


spuwn^ 0 


1 




506 f 








VD3D BOW 


507 


b 


VXf005 


1 


»* 


508 | 








0698 4F 


509 v 100501 


Id 


A,*h»r 




M>qq 7rec 

Db /J -Sr r b 


510 


st 


A- t iwrrm 






511 


st 








512 | 










513 


st 








514 | 








_____ 
069F 4R 


515 


Id 


A, _Eh* A 




06A0 3FF4 


516 


st 


•f V Ami ATI 






317 | 








&6A2 AD 


518 


b 


vlf309 






519 | 








06A3 40 


520 v 1004*1 


Id 


*,-th»0 




06A4 3F18 


521 


st 


A«Sputt 




06A6 3BC0 


522 | 
523 


tsstp 


%ip00,e 




06A8 AD 


524 


b 


vlf300 




06A9 4F 


525 f 

526 


Id 






06AO 3F33 


527 


st 


A, f r ArtS 






528 f 








©SAC 98 


529 


b 


V100S0 






530 . 










531 | 






; 




532 « 


rstun 


rt rout ins ( vlf300 ) 


1 




S33 | 






1 


06AD 3C12 


534 vlf300i 


Id 


a* over Al 


t 


06AF 2910 


535 


xch 


hl % ovsrll 


1 




536 | 








06B1 2B 


537 


rsti 








538 f 
















1 



nu di dstA' 



to. * sst cry snAOl 



1 pop rag i star 



540 1 



R0 rout Ins 



01 67237 



123 

CP/H TLCS-47 ASSEMBLER 

PASE 



UOC OBJ 



3BC9 
6GB4 66C2 



06B6 3939 

9G3B 3961 
hibit» 

gsba 3944 

06BC 3B36 



96BE CI 
eSBF E2 



ROM PAGE NO, 
9GC8 41 

tiM 



66C2 3904 
06C4 69 

06CS 40 
06C6 3A8C 

06ca ei 

96C9 3940 

«BCB 3994 

©BCD AO 
n*bl»* 



LINE 

941 | 

342 I 

543 f 

944 , 
949 ret 
946 

947 | 
946 
949 t 



991 



993 
994 



SOURCE STATEMENT 

( In »t*rt bit ) 
— «t«r-t bit 

ttttp ttip06,6 

b MdHMAA 



elr 
cir 



997 f 



999 
966 | 



id 
Id 



spuvsl,3 

•PUVUB, 2 

mpuvdK, 9 
*op*6 % 3 
n»*t intr. 
h,£h'l 



27 



961 
962 | 



Id 1 



I it m*« not f »t«rt 



I oxtornal intr. 
Inhibit 

t elo«r * command in 



I clitr • cry «n*Dlo 

f port Mt 
"I 

t to Rnl rout in* 

I nottt intr. 1 bit 



96CE 
66D9 
6602 
66D4 
06D6 
6606 



3C6C 
3FP6 
3C6B 
3FF9 
3C6A 
3PF4 




I cry vnabl* 7 

I tlmori mtop 

| to rm n* rp 

t to a b nor m al modr 

I must doteet 1 cry 
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CP/H TLCS-47 ASSEMBLER VS. 2 



LOC OBJ 


LINE 




SOURCE 


STATEMENT 


06DA 46 


393 




Id 


«,Ch>8 


06DB 3A8C 


394 




out 


• t *ople 




593 


1 






06DD 3B36 


996 




mat 


*op0&,3 




397 


1 








396 


1 r*< 


;um 






599 


1 






9&VF 3CC7 


600 


r01Hl» 10 


a,apwb 


06E1 3FFF 


601 




St 






602 


1 






0SE3 3C12 


603 




Id 


a+ovaral 


06E3 231© 


604 




*ch 


hi, ovarii 




60S 


1 






0&E7 3B46 


606 




clr 


%©p06,0 




607 


f 






06E9 29 


606 




rwtt 






609 


f 






0BEP. 3C8C 


610 


r01110i Id 


a, incoth 


06EC 3FF6 


611 




St 


a, tlarrm 


06 EE 3C8B 


612 




Id 


" a, incota 




613 




*t 


a, tlaran 


OSF2 3C8A 


614 




Id 


a, lncotl 


06F4 3FF4 


613 




at 


a, tiwln 




616 


t 






06P6 44 


617 




Id 


a,Ch'*> 


06F7 3A8C 


616 




out 


a,*oplc 




619 


t 






86F9 3B36 


620 




mat 


«op06,3 




621 


1 






Q&FB 9F 


622 




b 


reilli 



623 | 

624 ?| mi If IIIIHIIMIIItl mmmmmm nut I 

625 1 1 mi i it tin in mi niinunnmnnui 

• 626 f 

627 i ; : « 

626 | Rat rout in* 1 
Bgg | < in mi bit > f 

638 t — r- 1 

631 | 

632 f 

C6FC 39F9 633 noil twtp vlfrb, 3 * 

06FE 670F 634 b r»1000 I »data* from ECU 

639 | 

536 | 'command' fro* ECU I 

637 f 

ROM PBSE NO. 28 



0700 CI 


636 


Id 


h, Ch» 1 


1 


0701 E4 


639 


Id 


1, Ch'4 


1 


6702 40 


640 f 
641 


Id 


a, £H*0 




0703 3F16 


642 


vt 


a, vlfac 


1 


elaar 












643 f 








0709 3941 


644 


clr 


apuvum, 0 


1 



* prtvlous co mm anfl 



125 



0167237 
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LINE SOURCE STATEMENT 

elr spuvua, J 



LOC OBJ 
0707 3931 



0709 CO OB 
070B 2O0A 



0700 41 



O70E 2fl 



070F 3961 

0711 S3 

0712 C2 

0713 E2 

0714 09 



0713 CI 

0716 EE 

0717 43 



0718 8E 



0719 2F1A 

0710 2E3A 
0710 04 



07SE 3C09 
0720 07 
0731 3037 



6*3 • 
647 | 



640 r 

649 | 
630 | 



Parity ft VLF count ar 
elMr 



631 rmlOOl t st 

632 st 
6S3 | 




th»0, parity 
Ch"0 f vlfe 



nawt Intr. 
a, Ch» 1 

irp 



•data * from ECU 



679 | 
660 

661 | 
688 
683 

684 | 

683 | 

686 | 

687 t 

688 i 

689 | 

690 res i 

691 | 
692 
693 
694 t 

693 | 

696 | 
697 

698 
699 



nsads data* 

'previous command 
rsqulrss an arts 



parity countar 
ft VLF counter cl 



M 

I nswt intr. lbit t 

I rm w arp 

"I 



tvst 


mpuvua, o 






b 


rsiO03 


1 


not nasd data 


Id 


h t Ch*8 






Id 


l«Ch'8 


1 


to Rdd rout in* 


b 


rslOOl 


1 


to parity claar 


not 


nasd 'data* 


1 




Id 


h,«h*l 






id 


l t £h*» 


1 


to Rstd rout in* 


id 


a,t>'3 


X 


n**t intr. 9bit 


to 


ralOOE 


1 


to !■■ Harp 



I 

II 111 lilt Hill MIM It III M Hit III 1 1 It I 
lltllltlltllllllllllttllll 1 1 II Ml Mill 
I 



III 
III 



Re a rout ins 
< in 



command r*c*iv* > 



cm or 
b 



vlfe.fhM 
vlfc t Ch«3 



addrsss ensck 

Id a^vlfrb 

rui c a 

and a,Ch*7 



vlf count ar 
ir 



vlfc <> 3 



rnt 
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PAGE 



LOC OBJ 

0723 3F13 

0723 3A20 
0727 07 
072B 07 
0729 3633 
072B 38G2 

072D 3E13 
072F BA 



0730 CI 

0731 E6 

0732 41 



0733 2A 



0734 3C09 

0736 07 

0737 3F09 

0739 B2 
tmm 



073A Ci 
073B EE 

073C 42 



073D B3 



073E 2F1A 



LINE 

700 

701 | 

702 

703 

704 

70S 

706 

707 | 

706 

709 

710 f 

711 |- 

712 1 

713 1 
714 
713 
716 f 



SOURCE STATEMENT 



•t 



in 



And 



*lp00, A 



A,£h'3 
a,£h*2 



rcA001 



t Addr**B in 

I wpu AddrAAA 

I Addr*AA chKk N8 



r>Axt intr. 



AddrMS 
ma t eh Ad 



Id 
Id 



717 rcA002t Id 



716 | 

719 | 

720 | 



h v £h*l 
l v £h*6 

AtShM 



721 rcA0O3t 

722 | 

723 t 

724 t 

723 rcA000t 

726 
727 
726 f 
729 

730 | 

731 | 

732 t 

733 f 

734 rcA091t 
733 



Id 



At 



Aftift 

*,vlfrb 

A 

A,vlfrb 
rCA002 



rmxt Intr. *ddf-^ 
aim* watch Ad 



l to Rg? rout in* 
I nAxt intr. I bit t 

-» 

I rA— «Arp 

-I 



t Atllft 

I n*xt intr. lbit t 



Id 
Id 

Id 



h t Oi f 1 
l v *h'A 

A,£h'2 



736 1 
737 
736 | 

739 | 

740 b rcA003 I 

741 f 

742 inHMimuutiiUMiiiumimimHi 

743 iiiuiiininniiimiiHiniiniinniH 

7 ~« , 

Rcf routinA * 
< in command itacaIva > | 
— — 1 



; to Rstd 

I nantt intr. 
6 bit tiitA 



743 
746 
747 
746 
749 
730 
731 



732 reft 

733 | 



Add 



data AAt 



vlfe,£h' 1 



VUF count Ar 
inerAABvnt 
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CP/M TLCS-47 ASSEMBLER V2.2 



PAGE 



U3C OBJ LINE 
ROW PAGE NO. 29 



SOURCE STATEMENT 



0740 2E7A 
©742 OE 

0743 BP 

0744 2EBA 

0746 BE 

0747 94 



074B 3C09 
074A 07 
074B 3F09 



074D 41 



074E 2A 



074F 3C09 
0731 3F14 

0753 BD 



8754 3C09 
8756 07 
0757 07 
0756 07 
0759 3831 
075B 3628 
0750 3P15 



075P 3FFD 
8761 3C14 
0763 3FFC 

0765 4P 

0766 3PFE 

0766 33 
0769 3F2S 
876B 32 
076C 3F27 

076E D0 
076* 0E 



Id 



754 
735 
756 
757 , 
756 
759 
760 

761 | 

762 | 
763 
764 
765 

766 t 

767 | 

766 | 

769 ref082i Id 

770 | 

771 | 

772 | 

773 rcf006t rvt 

774 , 

775 t 

776 | 

777 refO00t 
770 
779 | 
760 

761 | 

762 | 

763 f 



t**tp 

b 



t»*tp 
b 



vlfe,£h*7 
xf 

rcfO00 

vlfc, £h»8 
xf 

rcfO0t 



a, vlf rb 
a, vifro 
rm«t intr. 

a,»i»i 



Id 



remand lo 
, vlfrb 



• t 
7B4 rcf001t 
785 
766 
707 
766 
769 
790 
791 | 
798 | 
793 | 
794 
795 
796 



id 



ref0O2 
■ad co«Mnd hi 
a, vifrb 



*nd a, £8801 b 

or a, £00i0b 



796 
799 | 



Id 
■t 
Id 
re 



601 
602 
603 
B04 | 
BBS 



r»«d , writ* 

*i derm 
a, eoawtal 
a, del 
a, «h'f 
a, ach 



Xdl a,9dc 

»t a, writ an 

Idh a, Wc* 

»* a* raadn 

ewer a,«h*6 

taatp X f 



t branch on 

command hi 

I branch on 

raaej function 

I 
f 

t data «*t 

M 

t naxt intr. lbit t 
•I 

I rm warp 
"J 



I to naxt intr. 
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CP/W TLCS-47 ASSEMBLE* V2.2 



11 



LOC OBJ 
OTTO BC 



0771 3901 
and rmmtt dat* 

0773 43 

0774 3F28 

st 



0776 3B76 

077a CI 
0779 EB 

877A 4© 
07TB BE 



077C 3C25 
077E DO 
077F OS 



LINE 
B97 

aea i 

809 t rw* 

aie i 

811 



812 | 
013 

ai4 

ais i 

816 |- 

817 | 

818 | 



SOURCE STATEMENT 

b rcflOO 
com*and 

Ht SPUVUM, 0 



10 

at 



out 



a,£h*0 
a, rsadc 



•mark* * 

nm*t iddrtti 



819 rcfOOSi clr 

820 f 



821 
822 
823 | 
824 

825 | 

826 | 
827 



Id 
Id 

Id 
b 



828 { 

829 | 

830 | 

831 reflOOl Id 

832 capr 

833 twtp 



*opO&,3 

h,£h»l 
l,rh»8 

a,£h*0 
refOOfi 
writ* cosmnd 7 



a,th»© 
Zf 



ROW PASS NQ.30 



0780 6776 


834 




b 


rc?OlB5 




835 


1 








836 


1- 


writs command 




837 


f 






0782 OF 


838 




enpr 


a,*h»f 


0783 02 


839 




ttttp 




0784 B3 


840 




b 


rcf 110 




841 


1 






0785 3914 


842 




Mt 


spuvds, 1 


id rsquirs 












843 


1 






0707 2010 


844 




St 


Ol» i.leicot 




845 


! 






0789 Dl 


846 




cmpr 




078A 98 


847 




b 


rcf 120 




848 


1 








849 


I 








850 


1 


rsad sou status command 




851 


t 






076B 41 


852 




Id 


a,Ch* 1 


078C 3F24 


853 




St 


a, apucp 




854 


t 




a, spusl 


078E 3C02 


855 




Id 


079O 3FO& 


856 




St 


a,vlftl 


0792 3C03 


857 




Id 


a, soush 


0T94 3F07 


858 




St 


a.vlfth 



t nmd not- rsadlng 



t sat prsvlous cowm 



I rsadlng count sr s 



I out »m*rk» 

I to Rep rout ins 

I nsxt Intr. 1/2 
bit tims 

I to >■ n arp rout in 



t to Rep routin* 
M 

I conditional poll 
; sst prsvious coarai 
answer 

% » rsad dsvies data 
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CP/* TLCS-47 ASSEMBLER VC8 



Uuw 


UtfW 


LINE 




SOURCE 


0796 


ewe 
6776 


699 
660 


1 


to 






661 


1 








663 
663 
664 


1 

1 r**d 
1 


dtvict 


0798 




66S 
666 


t 

r*Cf 1201 


id 


A7QA 


3F06 


667 




•t 


079C 


3C43 


666 




Id 


0796 


3F07 


669 




■t 






670 


1 




07O0 


3C23 


671 




id 


0702 


0C 


872 




tMtp 


07A3 


oe 


673 




to 






674 


1 




07A4 


3F24 


679 




«t 


0706 


40 


676 




Id 


07Q7 


3F17 


877 




«t 






676 


1 




0709 


44 


879 


refl22t 


Id 


07OO 


3F26 






•t 






681 


t 




07AC 


6776 


662 




to 






683 


1 




07AE 


06 


664 




ine 


07OF 


3F24 


689 




•t 


07D1 


4F 


886 




Id 


07B2 


3P17 


867 




•t 


0784 


«9 


666 

669 


1 


to 






696 

691 
632 


i 

• conditional 


07B9 


3C42 


693 


i 

rcfllti 


id 


07B7 


3F06 


694 




■t 


07B9 


3C43 


899 




Id 


076B 


3F07 


696 




•t 






697 


1 




076D 


41 


896 




Id 


07BE 


3F0D 


899 




■t 


ROH 1 


WE NO. 31 








07C0 


3F24 






•t 






9»l 


1 




07C2 


3876 


90S 




clr 


07C4 3914 


903 
904 


t 


•mt 


07C6 


3C23 


909 
906 


1 


Id 


07C8 


0£ 


907 




tMtp 


07CS 


8F 


906 




to 






999 


I 




07CQ 


40 


910 




Id 



d«t« eon 



*, kMtei 
«, vlftl 
a,h««t0h 
*,vlfth 

a, mpusk 
zf 

rcflZl 
*,£h'0 

A, *pUff 

*,Ch*4 
a, writ»h 



a,«h'f 

*, SOUf f 

reri22 

Doll 

a, kMtOl 
a,virti 

A,vlfth 

a,Ch*i 
a, lei cot 



a,apuep 

%op06* 3 

souvdm, 1 

*, »pu*k 
zf 

refill 
a,Ch'0 



I no kmy itrokt 



I data in 
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13 



use obj 

07CB 3F17 
07CD 6776 

07CF *F 
07D0 3F17 
8702 6776 



070* 
07D6 

07D7 
07D9 
07DA 
oil 

Q7D9 
07DD 

07DE 
tmand 



39CB 
A9 

3C23 
DP 

Al 



2E0F 
PI 

395* 



07E0 
07E1 



A9 

3948 



07E3 3910 



07E3 CI 
07E6 EA 

07E7 40 



07E8 Sft 



07E9 3921 
blt» 

07EB 3908 
07ED 
07ED A3 



LINE 
911 

9ia — 

913 1 

91* refill! 

919 

916 

917 | 

918 i 

919 | 

920 I 

921 | 

922 I 

923 i 

924 rcoi 
923 

926 i 
927 
928 
929 

930 i 
931 
932 
933 | 
93* 



SOURCE STATEMENT 



•t 

b 

Id 
«t 
b 



a, »puf f 

rcT003 

a, «h»f 
a, spuff 

re f O03 



f no keystroke 



Rep rout in* 



1 



ttttp 
b 

Id 



b 

elr 



parity* 0 
rcp000 

a, i*rit«n 
a t fih»f 

rcDl00 



rep 100 
souvdia, 1 



933 | 

936 b 

937 | 

938 rep 100 » clr 

939 f 

9*0 t 

9*1 | 

942 rc»003i *»t 
9*3 I 



9** | 

9*3 | 

9*6 rep00*i Id 
9*7 Id 
9*8 | 

9*9 Id 



950 « 

931 |- 

952 | 
933 
93* I 

953 |- 



virtb,© 
MOda changa 

spuwh, 1 

rwxt intr. 

h,«h»l 
l t £h'a 

*«£h*0 



parity 



956 i 

957 rcp000t Mt spuvum,2 



I parity •rror 

; not conditional p 

I data in 

I claar prwvioui co 
bit 



t sand 

•I 



I enangv nod* 

to 'transmit' 



I to Tra routiTta 
I na*t intr. 1/2 bi 



—I 



I %mrt ' command inhi 



958 | ■ 

959 aat vlftb.O I ' MCk 
960 

g&l b rep003 I 

962 f 

963 | 

96* iniunmH!immmMiinnimu»M 
963 luumtMMimunnnmmHnmin 
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LINE 



SOURCE STftTENENT 



87EE 3938 



87F8 39E1 
87F2 B7 



07F3 CI 
87F4 EC 

87F3 43 



07F6 2Q 



87F7 CS 
87F8 60 

07F9 B3 




87FP, 3989 
07FC 6828 



07FE 3C27 
RDM PAGE NO* 

8888 D8 
eeei be 

0682 97 



997 
996 | 
999 1 1 

1088 || 
1001 | 
1882 |- 
1983 | 
1884 t~ 
1889 | 
1096 t 
1887 re 
1886 

1089 | 
1818 |- 

1811 | 

1812 - 



1813 
1814 
1815 
1016 | 



tra081 



to rtctivt mod* 



y branch on 



flc**n rout in* 



itnt 



tnt 
b 



Id 



vlfrb,3 
rc*tn0 

r**d ? 

a, r*adn 



t*stp 

b 



rcatnl 



Inhibit 



% to Rc*tn rout in* 

I n*xt intr. 

bit tin* 



I to Rcstab rout in* 



tt tititiiiittmiiiiiti ii i ut ittiittt ii 
ti ii it i ttimiMimmtf m; ? tniiimt 



t framing 
-I 



I branch on 



r*ad com man 



1017 troad or writ* conuand 
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LOC 


QBJ 


LINE 




SOURCE STATEMENT 










1016 


t 












3940 


1019 


rcstnSi 


Cir 




I 


to abnormal mod* 






1020 


1 














2021 


f 


lew 


Dik on 


1 








1022 


I 










0805 


3914 


1023 


rcstn2i 




spuvatif 1 


t 


• 1200 bit timer ' 


on 




















1024 


1 










0807 


42 


1025 




Id 


a* Sn'e 






0808 


3FF6 


1028 




at 


a t t Iwrtm 






080A 


4C 


1027 




Id 


a t £h*c 






080B 


3FF5 


1028 




at 


a v 1 Imrren 






0800 


4F 


1029 




Id 


a,£H'f 






080£ 


3FF4 


1030 




»t 


a* timrln 










1031 


t 










0810 


4B 


1032 




id 


a,*h»B 






0811 


3A8C 


1033 




out 


a*%OplC 


1 








1034 


t 














1035 


| 




~nal intr. mnablv 


1 








1036 


1 










0813 


3975 


1037 


restn3t 


elr 


spuvsl, 3 










1038 


1 














1039 
















1040 


1 










0815 


66DF 


1041 




b 


r01111 










1042 


1 










0817 


3CS5 


1043 


restnl i 


Id 


a, writ an 




• 


0819 


D0 


1044 




cmpr 


a, C9000b 






0810 


Bl 


1045 




b 


rc»tn7 


1 


branch on 






1046 


1 








»«r i t m command 






1047 


1 














1048 


I cow 


rtd mndmd 












1049 


t 










081B 


3940 


1050 




clr 


»puv«n, 0 


i 
i 


to abnormal modm 






1051 


1 










081D 


3934 


1052 




Mt 


spuvdn, 3 


1 


■ command vxtcutv' 






1053 


1 










081F 


93 


1054 




b 


rc*tn3 


t 


to rttum 






1055 
1056 


1 
1 






I 








1057 


1 










0880 


3940 


1058 


t*cstn0i 


eli- 


spuv«h v 0 


1 


to abnormal moo a 






1059 


1 










0822 


3931 


1060 




vat 


apuvum, 3 


t 


framing wrror 






1061 


1 










0824 


4F 


1062 




Id 








0825 


3F33 


1063 




»t 


a, framm 






0627 


3FF6 


1064 




St 


a, t imrhn 






0829 


3FF5 


1065 




St 


t iartm 










1066 


1 










082B 


4A 


1067 




Id 








082C 


3FF4 


1068 




»t 


a, tlmrln 










1069 


1 










082E 


3B36 


1070 




Mt 


*op06,3~ 










1071 


1 










0830 


93 


1072 




b 


rc»tn3 


1 


to ntum 
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LOC OBJ 



LINE 



80URC£ STATEMENT 



0831 3910 
0833 S3 



©834 C2 
0833 E0 

0836 45 



0837 2A 



0838 39B9 
083A 00 

0838 3948 

083D 3979 
abla 

083F 66DF 



1073 
1074 
1073 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1089 
1086 



»tn7t Nt 
b 



•puv*h, 1 



t to trananit nod» 



tinn mmmmmmmmiimmmimmmmm 

M M III It II M M M M M I M M M I M M M M M H 

i 

i 1 

I flmtd C daisy rout ln» ) | 

I 1 

• 
f 

1 



1087 rstdt 
1088 
1089 f 
1090 

1091 | 

1092 t 

1093 | 
1094 
1099 
1096 
1097 
1098 
1099 
1100 

1101 

1102 
1103 
1104 
1183 



Id 
Id 

Id 



rrnnt tntr. 

h,£h»2 
l v £>i»0 

a,Ch'9 



I to Rcatab 

I n*xt Intr. 
11 bit tin* 



I 

MUM IMMMMI tlMMMIIMIMMMMMM 
III I Ml MM I M t M M M M M M f I M M M M M II 
I 

t 1 i 

I ftestab | 
i 1 

I 
1 

I 

I 



1106 revtaot tnt 

1107 b 

1108 t 

1199 rectal s clr 

1110 | 

1111 elr 



1112 | 
1113 

1114 | 

1115 t 

1116 I'- 
ll 17 1 
1110 I- 

1119 i 

1120 | 



enack stop bit 

vlfro t 3 
rcmtn0 



spuvah, 0 
apuv*l,3 

r01111 



I framing •m*or 

I to ADnornal mod* 

t •xtvrnal intr. an 



I rttum 



Rdd I data raeaiva ) 



ROM PASS NO. 33 • 



0841 2E3A 

0843 0£ 

0844 98 



1121 rdd t 
1122 
1123 
1124 t 



taato 

b 



vlfc,«h*3 
Xf 

rdd 000 



I data 1 wt 
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UOC OBJ 
0847 AS 



0848 3C2B 
004A OS 
084B 3821 
084D 31 
0B4E ca 
084F 3C09 
0891 0F 

0832 3B7G 



0854 CS 
0833 E4 

0856 40 



0857 2A 



0838 2FlO 

085A 3C28 
08SC 05 
085D 383E 
085F 31 

0860 C8 

0861 3C09 

0863 OF 

0864 41 

0865 C2 

0866 E2 

0867 97 



0868 2F1A 

086A 3CB9 
086C 07 
086D 3F09 

086F 41 



Id 

role 
or 

Id 
Id 
st 

clr 



LINE 



lies 

1126 

1127 | 

1128 1 data h ift 

1129 ? 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 | 
1138 

1139 | 

1140 | 

1141 | 
1142 
1143 
1144 | 
1145 

1146 f 

1147 | 
1146 | 

1149 | 

1150 rdd002i rot 
1131 | 

1152 | datA in 

1153 | 

1154 rdd000s add 

1155 t 



SOURCE STATEMENT 



*lfc t *h»7 
rdd001 



a, roadc 

a, £0001 b 

ft, I 

h,£h'8 
a, vlfrto 

*,oni 



*op06,3 



to Rdp rout 1 no 



id 
Id 



Id 



1156 

1157 

1158 

1159 

1160 

1161 

1162 

1163 f 

1164 

1165 

1166 

1167 i 

1168 

1169 l 

1170 | 
1171 



Id 

role 
and 

MCh 

Id 
Id 
st 

id 
Id 
Id 



shift 



1172 rdd001t add 

1173 % 

1174 Id 
1175 

1176 st 

1177 | 

1178 Id 

1179 | 



h v *h*2 
1, *h«4 

a,<h'0 



vlfc,£h*l 

a v roadc 
a 

a* ci nob 

h f *h»8 

A,vlfrb 

a,9hl 

a,£h'l 
h,*h*2 
i f £h»2 

rdd002 



vlfe.Ch'l 

a, vlfrb 
a 

a, vlfrb 
a, *h»l 



I data In 
t out 'mark* 



I to Rdp 

I noxt Intr* 
• 1/2 bit tin 



I data in 



I to rot urn 



I vlf count mr 



I shift 
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UOC OBJ 
0879 97 



0871 39C8 
9673 BC 

8874 3948 

8878 3918 
oda 



8878 C2 

8879 E6 

887A 48 



887B aa 

©87C 3988 
0B7E 88 



887F 39S8 



LINE 

1188 
1181 



SOURCE BTBTEMENT 
b 



to rttum 



1182 iniMlinilMMMMlimiiMin mmt|| 

jiM tiiiiMMiiiiiitMM»iMM,M ilM ;;;;;;;; 
• — — . 

I Rdp ( parity bit > , 
• — 1 



1184 
1189 
1186 
1187 
1188 
1189 

1198 rdpt t 
1191 b 
1198 | 

1193 clr 

1194 | 

1193 rdpO0li sat 

1196 | 

1197 | to Tdack 

1198 | 
U99 Id 
1288 Id 
1201 | 
1282 
1293 f 



I 



;astp parity, 8 



vlftb,8 
spuvsft, l 



routine 



1284 | 
1209 | 
1286 
1207 | 

1288 | Mt • 

1209 | 

1210 rdp809t 

1211 | 
1212 

1213 | 

1214 tttlMIII 
1213 IMIUir 

1216 f 

1217 | 
1210 | 
1219 | 
1228 | 

1221 t 

1222 tdacki 



Id 

k P 



h.*h»2 
l,8h«6 

a,£h'8 



I parity mr ro r 

t sat »ack» 

I sat to transmit m 



I to Tdack 

f na*t intr. 1/2 bit 
tin 



vlftb,8 



t 



MlMMIIitiliiif f lift tit II Ut 1 1| 
IfllltlllltttttlUtlltttttlltlltt 



sat *nack' 
I to rat um 



Tdack out C »aek» or 'nack' 



elr 



— «puvsh t i 

1223 t 

1224 | to Rdast rout in* 
1223 | 



I to ractivt mods 



KG* PA8E NO, 3* • 



8881 C2 

8882 E8 



0883 43 



1226 




id 


h,£h*2 


1227 




Id 


l,8h»8 


1228 


1 






1229 




Id 


*,Sh'9 


1238 


I 




1231 


1 ra- 


■warp 





t to Rdast 

I nawt intr. 
11 bit tin 
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i nr rrR_T 




SOURCE 


STATEMENT 






1232 


1 








0864 an 


1233 




rst 








1234 


1 










1233 


1 










1236 


1 






1 




1237 


1 


RdASt 


( stop bit > 


1 




1238 


? 






1 




1239 


1 










1840 


1 








0883 39B9 


1241 


rdsst t 


tNt 


vlfrb,3 




0887 see© 


1242 




b 


rcstn0 


I 




1243 


1 








0889 39C8 


1244 




ttttp 


vlftb,0 




088B BE 


1243 




b 


rd«st4 






1246 


1 








• 08SC ?r?p 


1247 


rd«st6i 


Id 


a, rssdc 




088£ 96 


1246 




inc . 


* 




0B8F 3F28 


1249 




St 


a, rssdc 




0891 3EH7 


1230 




ctopr 


a, rsadn 




0893 0£ 


1231 




tsstp 






0894 A4 


1232 




b 


rdAAt3 


1 




1233 


1 










1234 












1235 


• 


1200 bit timmr stArt 




089S 42 


1236 
1237 


1 


Id 


A«£h'2 




nage 3PP6 

WU3W w« » w 


1238 




St 


A, tisrhn 




0896 *C 


1239 




Id 


a»£*'c 




0899 3F^^3 


1260 




«t 


a, tlaran 




089B 4F 


1261 




Id 


a, Ch'f 




089C 3FF4 


1262 




St 


A« t isrln 






1263 


I 








©89E 48 


1264 




id 






089F 3A8C 


1265 




out 


a, topic 


t 




1266 


1 








08A1 3914 


1267 




s«t 


SDUVdMf 1 


f 




1268 


f 








08A3 OB 


1269 




b 


rdsstl 






1270 


1 










1271 


1 sat * cocoiMirtd t>t«cutt bit * 






1272 


t 








08A4 3934 


1273 


rdsst3t 


sst 


spuvdm, 3 


f 




1274 


1 








06A6 3941 


1273 




clr 


tpuvus, 0 


1 


fmiAnd f>#sd 














1276 


1 










1277 


1 to return 








1278 


1 








08A8 3940 


1279 


rdAStlt 


elr 


spuvsn, 0 


t 




1280 


1 . 








08fl» 3975 


1281 




clr 


SDUVSl, 3 


1 




1282 


1 








06AC 66DF 


1283 




b 


r01111 


f 




1284 


f 








08AE 3C16 


1283 


rd«*t4t 


Id 


A, vlfSC 




08B0 08 


1286 




inc 


A 





I stop bit trror 



I th« *nd 



t tirasf st Art 



dita bit 
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LOC OBJ LINE SOURCE STATEMENT 



aani wie 

■OSl Jr ID 




st 


a, vlfse 








i28a 


t 






Q8B3 03 


1289 


cmpr 


a,£h»9 






VBo% DO 


1290 


b 


rdattS 








1291 


t 








ADD* TMA. 
VOD9 d9C* 


1 DOS 


Mt 


spuvdm, 2 


t 


10 s*e bit on 


VOD # OOOO 




SSt 


«op06,3 




WOD7 D90D 


AST* 


b 


rst 004 








1299 


1 








VBOO JtCB 


ICTO 


rdast9s Id 


a, rsade 








1297 


doc 


a 






voce Jrco 


1298 


St 


a* rsade 










1 








Kun HHUfe NO* 


39 










08C0 688C 


1300 


b 


rd«st6 








1301 


1 










1302 


1 






* 




1303 












1304 


I T0' routine 


— — | 
1 






1309 










1306 


1 

1 




1 






1307 


1 










1308 


1 start bit ? 










1309 


1 








08C2 38C0 


1310 


t0t ttttp 


%l000,0 






08C4 94 


1311 


b 


t00000 


I 


not start bit 




1312 


1 








BSCS 3939 


1313 


sot 


spuvsl, 3 


1 


•xt s-rna 1 i nt r . 




1314 


1 






disable 


QSC7 40 


1319 


id 


a,£h»0 






08C8 3P0C 


1316 


St 


a* parltt 


1 


transmit parity 




1317 


l 




rttflt 


eacn 3cos 


1318 


Id 


a,vlftl 






aecc 3FS8 


1319 


st 


•♦vlfto 


t 


transmit data in 




1320 


1 








8SCE 3B76 


1321 


elr 


%op06,3 


1 


out * mark* 




1322 


1 










1323 


I 










1324 


1 n*Mt intr. 










1329 


1 








0800 C2 


1326 


Id 








eeoi ec 


1327 


Id 


i f Ch»e 


t 


to Tdl rout 1 no 




1326 


t 








eeoa 40 


1329 


Id 


a,£h*0 


f 


1/2 bit tlra 




1330 


1 










1331 












1332 


1 








0803 EA 


1333 


rst 










1334 


1 










1339 


1 










1336 


t start bit ori 


•or 







1337 | 

0804 3914 1338 t00000i mmt spuvdm, 1 , M200 bit count m 
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LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 






1339 


1 




0BD6 


3940 


1340 


elr 


apuvah* 0 | 






1341 


1 








1342 


I OUt * *DAC*' 








1343 


1 
1 




0BD8 


3B36 


' 1344 




%op06»3 1 






1349 


t 








1346 


t 1200 bit tla 


n*r continu** 






1347 


? 




0BDA 


3C8C - 


1346 


Id 


Af lncoth 


CflDC 


3FF6 




st 




0BDE 


3C8B 




Id 




06E0 


3FF3 






Ay t ianirj 


06E2 


3C8A 


1332 


la 


Af 1 ncot 1 


06E4 


3FF4 


1333 


•t 


A* IHTill 








1 




06E6 


A8 


1335 


Id 




08E7 


3A8C 


1336 


out 


a t *oplc | 


ntimiM 












13S7 


1 








1336 


1 








1339 


1 Ptturn 








1360 


1 




©8E9 


66©F 


1361 


b 


r«llll 






1362 


t 








1363 


l 








1364 


I - ■ 


1 






1363 


1 Tdl 


rout in* I 






1366 


l 


1 






1367 


1 








1368 


1 








1369 


1 »oc*» ch*ng« 








1370 


f 




0BEB 


3930 


1371 


tdli elr 


apuvan, 1 | 






1372 


I 








1373 


t n*xt intr. 








1374 


t 




e8ED 


C2 


1373 


Id 


h,£h»2 


08EE 


EE 


1376 


Id 


l,Oi'* 1 






1377 


f 




0SEF 


40 


1376 


Id 


A,£»'0 1 



0BF0 2A 



I Abnormal mod* 



I out * *pac» f 



I 1200 bit tiw*r co 



I rvciivt moo* 



1379 f 
1360 | 

1381 | 

1382 | 
1363 
1364 
1363 
1386 

1367 | 

1368 | 

1369 | 

1390 | 

1391 | 

1392 | 

1393 | command ? 



tim* 



rat 

I 

it mm mm tit imii iii mmimmmmm nnt 

It Ml It 111 till! lit Itlltttm MM I It! Hi M 

I 

I — — — 1 



Trml rout In* 
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LINE 




SOURCE STATEMENT 








1394 


t 










08F1 39B9 


1399 


trail tttt 


vlfrb,J 


t 


cosxund ? 


08F3 6993 


1396 




b 


tr*i00 


1 


co— nd 




1397 


I 












1396 


1 


TMIKt OAtA 










1399 


1 










06F3 3910 


1400 




SSt 


spuvsh, 1 


t 


to transmit sods 




1401 


1 










OSF7 3C08 


1402 




10 


«,vlftb 






©8F9 07 


1403 




rorc 


* 






feSFA 3raa 


1404 




st 


A, vlftb 


1 


dots sst 




140S 


I 










08FC 41 


1406 




id 


1 


* 




06FX> 3F0A 


1407 




St 


**VlfC 


1 


count sr sst 




1406 

1409 


t 
1 


rmnt intr. 










1410 


1 










08FF C3 


1411 




Id 


h,Ch'3 






ROM POOE NQ.36 












0900 E2 


1412 




Id 


l,«h»2 


t 

1 


CO 1 DO 




1413 


1 










0901 41 


1414 




Id 




1 






1413 


1 








t ins 




1416 


1 












14X7 


1 










0902 Sft 


1416 


t» 


»*i01s rwt 










1419 


I 












1420 


1 












1421 


1 


ec— land rscsivsd 








1422 


t 










0903 3836 


1423 


tv 


-Si00t 99t 


«op06,3 


1 


ou» ipici 


090S C3 


1424 




Id 


h f £h»3 






0906 E0 


142S 




Id 


l«Cn*0 


1 


to Rdawymi 




1426 


t 










0907 40 


1427 




Id 


a 4 Ch , 0 


1 


n#«t intr. 1/2 bi ' 




1426 


1 








tiros 




1429 


1 


n xipp 










1430 


1 










0906 68 


1431 




b 


■ tr«101 


1 


to rs"wsrp 




1432 


1 












1433 


imii ii ii in tt lit i nit it nun 


II l llilllll 






1434 


tlllllMttllllttllllllltlf titm nut mi 






1439 


t 












1436 


•■ 






1 






1437 


I 


Rdsvys* 


rout ins 


1 




















1436 


r 






1 






1439 
1440 


t 












1441 


t 
i 


parity* count sr clear 








1442 


I 










0909 40 


1443 


n 


rtaayi Id 


a,«h'0 






090A 3F0B 


1444 




st 


a, parity 






090C 3F0A 


1449 




St 


a,vife 


l 


count sr clsar 
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CP/n TLCS-47 ASSEMBLER V2.2 



23 



LOG OBJ 



090E CI 
090F E4 

0910 40 



LINE 



SOURCE STATEMENT 



0912 2£3A 

0914 ©E 

0915 A3 

0916 2E7A 
091B BE 
0919 A8 



091A 3C8B 
991C 07 
09 ID 3F08 



091F 2F1A 



0981 41 

til** 



0922 2A 



0923 3C07 
0923 3F06 
lace 

0927 9F 



1446 | 

1447 | next intr. 

1448 | 

1449 Id 
1430 Id 

1451 | 

1452 Id 



l 9 £h'4 



t to Re* 

I next intr. 1/2 bi 



1453 t 
1434 | 
1433 | 
1436 
1437 

lAsa 

1439 

1460 I 

1461 | 

1462 f 

1463 | 

1464 | 
1463 | 

1466 | counter 

1467 | 

1468 tdot 



tin* 



ret 

iiiiiit iii niiMniHimnnminniiu 
inmnimtmiimmntmummm 

t - 



Tdo routine 



vifc, *h* 3 
if 

tdo000 



i 

I data ftt 



vlfc,«h»7 
tdo001 



*,vlftb 

AfVlftb 



1469 ttttp 

1470 b 

1471 | 

1472 cmdt 

1473 te»tp 

1474 b 
1473 
1*76 
1477 

1*78 Id 
1479 

1480 «t 

1481 | 

1482 | counter increase 

1483 | 

1484 tdo002i add vlfc f £h'l 
1483 | 

1486 | next intr. 

1487 i 

1488^ Id *♦ *h» 1 



1489 ; - 

1490 | 

1491 | re w ar p 

1492 | 
1493 
1494 
1493 

1496 | 

1497 tdo000i Id 

1498 »t 



next date eat 



parity set 



I data, vet 



no change 
I next intr. 



address 

1 bit 



I 

I counter equal 



1499 | 
1300 



a,vlf*h 
a, vlftb 



tdo002 



I transmit data 
I to re-warp 
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CP/M TLCS-47 ASSEMBLER VE*B 



PA6E 84 



LDC OBJ 



Q92S 3C0C 
092A 3F08 



092C C3 
0920 E4 

098E 41 



osap 8A 



LINE 



SOURCE STATEMENT 



0930 3C0D 
0932 3E24 
0934 B6 



0933 3908 



0937 C3 

0938 EG 



It 



0939 40 

t 

093A SA 

093B 3948 
0930 B7 



count or equal 7 



1901 | 

1502 | 

1503 | 

1504 tdoOOli Id 
1503 •t 

1505 t 

1507 t n»xt lntr. 
1308 | 



1509 
1310 
1511 | 
1518 

1513 | 

1514 | 
1513 | 
1516 
1317 
1518 
1319 

1520 f 

1521 | — 
1528 t 
1323 |— 
1524 | 
1325 t 
1526 tpt 
1527 
1528 
1329 



Id 

id 
Id 
irp 



a, paritt 
*,vlftb 



h,£h'3 
l,Ch»4 

m,£*'l 



$ parity data in 



to Tp 

ntxt intr. 

tint* 



1 bit 



rot 

I 

MIMMIMMMMHMUt MM ttf 1 MM MS II I 

if hi inn tit 1 1? Hmummimimuu 
i 



Tp 



routine 



Id 



a, icicot 
e«apucp 

ti 



1531 
1332 
1533 



t 

I lei 
I 



counter oQuala 
»*t vlftb,0 



1533 t 

1334 | to Tlcl routine 



1533 | 
1S36 tpOOOlt Id 
1337 Id 
1538 



1539 

1340 
1541 
1542 
1543 
1344 
1543 
1546 
1347 , 

154S tpOOOOt 
1349 | 
1330 
1351 
1552 
1333 
1334 i 
1353 | 



Id 



h,£h'3 
l,Ch<6 

a,Ch«0 



next data *1' 



1 to Tlci 

I next intr. 1/8 



tit 



lei count or not equal ' mpucp* 

vlftb«0 



clr 



b tpOOOl t 

I 

II M M MMMMMIMMIMMMMI M HMMM 
M MM MM MMMIIIIHHI IMI MMMMMM 

I 



I n«Kt data •©* 
t to rot urn 
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CP/M TLCS-47 ASSEMBLER V2.S 



POSE 



LOC OBJ 



393© 



Tlei 



LINE 

1996 f 
1397 i 

1959 | 
1560 tlcit 
15BI | 

1562 f 

1563 | rmxt intr. 

1564 i 



SOURCE STATEMENT 



rout in* 



clr 



»puvah, 1 



I to rwealv* mod* 



ROM PAGE NO. 37 

0940 C3 

0941 E8 



0942 40 



0943 SO 



1565 
1566 
1967 | 
1568 



Id 
Id 



Id 



h,Ch*3 
a,Ch*0 



t to Rtack 

I rmxt intr, 1/2 bi 



l 
I 

IttfUMttMMMfMMfttMMMtltMMtfM 
Iff Mill It It If ft If lilt Milt HUM till lilt 
I 



0944 3910 



0946 39F9 
0948 OB 



0949 3BF6 
0948 94 

094C 3948 

094E 3951 

an »ntMtr f 



0959 C3 
0951 £A 

0953 40 



1969 | 

1970 | 

1571 | 

1572 | 
1573 
1974 | 
1575 
1576 
1577 
1978 | 

1579 |- 

1580 | 

1581 | 

1583 • 

1583 | 

1584 rtack I 

1585 | 
15B6 
1587 

1588 | 

1589 i 
1990 | 
1591 
1598 
1993 | 
1994 
1599 | 
1596 
1597 | 



irp 



Rtack routlnt 



ttfltp 

b 



spuvmn, 1 

vlfrd, 3 
rtack© 



I te t ran am it mod* 



1 nack* from ECU 



ack* from ECU 

ttitp 

b 

clr 
elr 



*lp06,3 
rtackl 

virtb, 0 

spuvua, 1 



1598 f 

1599 | rmxt intr. 

1600 | 

1601 rtack£t Id h,£h»3 

1602 Id l»«h'a 

1603 f 

1604 id a,Cft*9 



1605 | 

1606 | 

1607 i 



I lei count ar 

equal * apucp' 

I tranmmit data 
•dual '0' 

f cImp ' pravious 
command rtauirai 



I to T«t 

I rmxt intr. 1/2 bi 
tim» 



rp 
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CP/H TLCS-47 R88EMBLSR VS. 2 



PA6E 



LOC 


OBJ 


LINE SOURCE 


STATEMENT 








i&oa i 








0933 


aa 


1609 


rat 










1610 | 








0934 


39*8 


1611 rtaekli 


•at 


vlftb.O 


1 






1612 | 








0936 


3914 


1613 




apuvdM, 1 








1614 | 












1613 | tranaa 


■it buffer raplaeo 








1616 | 








093a 


3C26 


1617 


Id 


a,* writ ah 




093A 


30 


1618 




a f h 




093B 


3COD 


1619 


Id 


•f ICtCvV 








1620 | 








093D 


3601 


1621 


add 


a,Ch'l 








1622 | 








095F 


OS 


1623 


role 


a 




0960 


363C 


1624 


and 


a, £h<» 




0962 31 


1623 


KCh 


*.! 








1626 | 








0963 


ec 


1627 


Id 


a,9hl 




0964 


3F06 


1628 


at 


a.vlrti 




0966 


ia 


1629 


ine 


1 




0967 


oc 


1630 


Id 


a v 0hl 




0966 


3F07 


1631 


at 


a^vifth 


9 






1632 | 








Q96A 90 


1633 


b 










1634 f 












163S t *naek* from 


ECU 








1636 | 








096B 


3C16 


1637 rtaekOl 


Id 


a,vlfac 




096D 


08 


1638 


lne 


a 




D96E 


3F16 


1639 


vt 


a, vlfae 


1 






1648) | 








0970 


D9 


1641 


cwpr 


a v Ch*9 




0971 


B9 


1642 


b 


rtack3 


1 






1643 | 








0972 3946 


1644 


elr 


vlftb,0 


■ 
i 






1649 | 








0974 


3994 


1646 


elr 


spuvda, i 


1 


lit eli 
















1647 | 








0976 


3924 


1646 


•at 


spuvdMt 2 


t 


i 




1649 | 








0978 


90 


16S0 


b 


rtaekfi 


1 






1691 | 












1652 | trrof 


not ■ 


iqual 3»tn tiam 








1633 | 








0979 


3908 


1694 rtaek3» 


«*t 


vlftb,0 


t 






1639 | 








097B 


3914 


1696 


sat 


spuvdm, 1 


t 


ir bit 


t 














1697 | 








097D 


2FFD 


1698 


add 


lcleet,£h'f 








1699 | 








097F 


6930 


1660 


b 


rtaek2 








1661 | 









•qull *1* 



I kay data in 



S»th tin 
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CP/M TLCS-47 ASSEMBLE* V2. £ 

PAGE 27 



LOC OBJ 



LINE 



SOURCE STATEMENT 



ROM PASE NO* 36 * 



0981 693© 



0983 3930 

0985 C3 

0986 EC 

0987 45 



0988 2ft 



0989 39B9 
098B Aft' 
ind 



1662 

1663 | 

1664 | 

1665 u 

1666 |f 
1687 | 

1668 f- 

1669 | 

1670 |- 

1671 | 

1678 | 

1673 t 

1674 | 
1675 
1676 
1677 i 
1678 

1679 | 

1680 | 

1681 | 

1683 | 
1683 

1684 i 

1685 | 

1686 ; 

1687 i 

1688 | 

1689 f 

1690 i 

1691 r 
1692 



rtack2 



I to ra warp 



infinitum iitiutint mitinti un 

1 1 1f If IlltllllltlUlIf Itltlf tf I lllllf II 



Tat 



rouitna 



mti 



elir 



Id 
Id 



Id 



BpUVSft, 1 

h f «h»3 
l,£h*e 

a,£h*S 



R»t 



rout irm 



it t 



tMt 

b 



vlfrb, 3 







1693 


1 






098C 


3BF6 


1694 




tv»tp 


*ip06,3 


098E 


AC 


1695 
1696 


1 


b 


rat 001 


098F 


3C0D 


1697 




Id 


a, lcicot 


0991 


08 


1698 




lnc 


A 


0992 


3F0D 


1699 




mt 


a, lcicot 






1700 


1 






0994 


3910 


1701 
1702 


I 


Mt 


apuvsh* 1 


0996 


3914 


. 1703 




Mt 


spuvdm, 1 






1704 


1 






0998 


42 


1705 


Id 


*.Ch'2 


0999 


3FF6 


1706 




»t 


a. tlvrhn 


099B 


4C 


1707 




Id 


««Sh'c 


099C 


3FF3 


1708 




at 


a f t laran 


099E 


4F 


1709 




Id 




099F 


3FF4 


1710 
1711 


1 


St 


a, t tar In 


09A1 


48 


1712 




Id 


a, £h«8 


09A2 


3A8C 


1713 
1714 


1 


out 


a, %oplc 



I r»c»iv» mod a ' 



I to Rst 

I rwxt intr, 11 bit 
tin* 



atop bit cann't f 



I 

I out 



I lei count ar docrt 

f to tranamit mods 
I »1200 bit ti«r. * 
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CP/M TLCS-47 ASSEMBLER V8. 2 



LOC OBJ 

09A4 3940 

0906 3975 
bis 

09AB 66DF 

09OA 3991 

«9AC saeo 



09AE 39E4 
09B0 B6 



09B1 3934 



89B3 3931 
data 



09B3 O* 

3940 



09B6 46 
09B9 3FF6 
09BB 47 
09BC 3FP3 
09BE 47 
09BF 3FF4 



LINE 



1713 r*t002t clr 
1716 | 



1717 



SOURCE STATEMENT 
spuvsh, 0 
•puvsl, 3 



clr 



b 

• clr 
b 



1716 | 
1719 
1720 | 
1721 

1722 t 
1723 
1724 | 

1723 | 

1726 rst&ail tmtp 

1727 b 

1728 | 

1729 | 'eomand »* scuts bit* o 

1730 | 

1731 wt bpuvds, 3 

1732 | 

1733 clr spuvus, 1 



r01111 
tpuvua, 1 
rc*tn0 



spuvdm, 2 
r*t004 



1734 t 

1733 b 

1736 | 

1737 r*t004i elr 
1736 | 

1739 | 10 mc tis 

1740 | 



1741 
1742 
17*3 
1744 
1743 
1746 
1747 | 



ROM PAGE NO, 39 ♦ 



09C1 40 
09C2 3A8C 



49 

09C9 3A6C 
09C7 3954 



09C9 66DF 



1746 

1749 

1730 | 

1731 

1732 

1733 f 

1734 



Id 
st 
Id 
•t 
Id 
■t 



Id 
out 

Id 
out 

clr 



rst002 

spuvsh, 0 

start 

a,Ch»6 
a* t lmrtm 
*,£h'7 
a^ttsrsn 
a, Ch*7 
a, tiarln 



a, Ch*9 
a, ttoplc 

« v cn*9 
a, Vople 

spuvdm* 1 
r01111 



f abnormal sods 

I •Mtvmal intr.sna 



I framing ■ i r or 

I *10 ssc bit* on ? 



I prtviouf command 
bit clear 

I abnormal mods 



I start 

1 1260 bit timsr bl 



1733 | clsar 

1736 b r01111 1 return 

1737 | 
1736 t 
1739 t 

1760 M lit lilt I ttlltttltl It! It 1 1 II It Ml III II 1 1 

1761 M M M II M It II M M I II M M M 1 1 M 1 1 M 1 1 M 1 1 

1762 | 

1763 | | 

1764 | r s warp. rout ins I 

1763 |— 1 

1766 | 
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CP/W TLCS-47 ASSEMBLER V2.2 

PAGE 29 



LOC OBJ LINE SOURCE STATEMENT 



ROM PAGE NO. 43 



BA88 DO 
8A81 OE 
8A82 9B 

8A83 Dl 
8A84 8E 
0A85 A4 

8A86 D2 
0087 8E 
8A88 AO 

WW D3 

8A8A ce 

8A8B B7 



8A8C 4F 
0A8D 3F1B 
8A8F 47 
8A18 3F1A 
0A12 4C 
8A13 3F19 



OA 15 29C4 
0A17 2BC4 

8A19 66DF 



OA IB 4F 
8A1C 3F1B 
0A1E 3F1A 
8A28 4A 
8A21 3F19 

8A23 99 



4F 

BA2S 3F1B 



1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

1778 

1779 

1788 

1761 

1782 

1783 

1784 

1785 

1786 

1787 

1768 

1789 

1798 

1791 

1792 

1793 

1794 

1795 

1796 

1797 

1798 

1799 

1889 

1881 

1882 

1883 

1884 

1885 

1886 

1B07 

1888 

1889 

1818 

1811 

1812 

1813 

1814 

1815 

1816 

1817 

1618 



org 

irp 
I 

cn pi* 

tsstp 

b 

I 

cntpr 

tMtp 

b 

en pi* 

tMtp 

b 

f 

enpr 
tMtp 

b 

t 
I 

I 11 bit tiotsr 
I 

Id 
st 

id 

St 

Id 
st 

I 

I nsxt warp 
I 

r m a rpfri xch 
Id 

I * 

b 

I 
I 

t 1/2 bit timsr 
I 



h* a88 



Zf 

rwarpfc 

»,«h»l 
zf 

rwarpl 
a,*h»2 

if 

rwarpS 

a, *»»3 
zf 

rwarp3 



A,«h'f 
a, t ionrtio 

*h f 7 
«,timmo 
A,£h«e 
a, tlonrlo 



hi, war pel 
reilll 



Id 


a,£h*f 


st 


a, t irarh© 


st 


a* t Intnso 


Id 


A,*h» A 


st 


a, tlrarlo 


b 


r*»arp4 


t intsr 




Id 


A, **»f 


st 


a* t inrho 



I nsKt intr. 1/2 bit 
1 1ms 



I nsxt intr. 1'bit 
tints 



I rtSMt intr. 6 bit 
tires 



I nsxt intr. 9 bit 
tims 
tins 



I rstum 
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PAGE 30 



LOC OBJ 


LINE 




SOURCE STATEMENT 


0A87 3P1A 


1019 






•t 


tiMI'MO 


0629 44 


1A80 






Id 


«,Ch'4 


6A2A 3F19 


1021 






ct 


a, tiarlo 




1022 


I 








0A2C 99 


1623 






b 


r***rf>4 




1824 


1 










1D63 


t 










1626 


1 


6 bit 


tlMT 








1 








0Aax> 4F 


1020 


p* 


•*rp2t 


Id 




0A2E 3F1B 


1629 






*t 


a, tiwrtio 


0039 4B 


1030 






Id 


*,«h»b 


0A31 3F1A 


1031 






•t 


*, tivrao 


0A33 46 


1032 






Id* 


*,Ch»0 


0A34 3F19 


1033 






«t 


*,tl*rlo 




1034 


1 








0A36 93 


1033 






b 


nurp4 * 




1036 


1 










1037 


f 


9 bit 








1030 


1 








0A37 4P 


1039 


n 


«ftrp3t 


Id 




0030 3FIB 


1040 






•t 


*, tl«rho 


0A3A 49 ' 


1041 






Id 


*,£h*9 


0O3B 3Fia 


1042 






»t 


AttlVTMO 


0A3D 44 


1043 






Id 


*,£h*4 


0O3E 3F19 


1644 






»t 


*, tlBTlO 




1043 


t 









ROM PAGE NO. 41 



0049 6A13 1046 b rwar»4 

1647 | 

1640 vnd 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR (8) 
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PAGE 31 













SYMBOL 


TABLE 












CDMHAO 


0913 




cohhah 


0015 




COMMAL 


0014 




DAAT0H 


0081 


*. 


DATA0L 


0000 


• 


DATA1H 


0083 


* 


DATA1L 


0082 




DATA2H 






DATA2L 


0084 


* 


DATA3H 


0087 


* 


DATA3L 


0086 




DATA4H 


0089 




DATA4L 


0088 


* 


DATACT 


0300 




DCH 


ACtfTC 




DCL 


00FC 




nrM 


Wr V 




DI3PA 






0ISPH 




■ 




AA1A 










DISPLW 


OA'S** 




FRAME 








0Q8C 




TMItlTI 


nana 
Wan 




INCQTH 


MOD 

WOO 


♦ 


IOVF1 


WDwC 


- * 




0022 










KE5T0L 


0048 


* 


KEST1H 


0049 


* 


KE5T1L 


0044> 


* 




KW% / 


* 


KEST2L 




* 


KE8T3H 


0049 


* 


KEST3L 


0048 


* 






• 


KEST4L 


004A 


• 


KEST5H 


0040 


* 


KEBT5L 


004C 




mis i on 


wet 


• 


KE5TBL 


CK190I 
WCv 


• 


KEYND 


anna 




FVtL TrVn 






KEYOD 


002B 


* 


KEYON 


AMI Of* 


• 


KEYS 


0100 


* 


Ml Too 


0250 


* 




wub 


* 


KEYT 




• 


KEYTB 






■ rtpnr 

LbibOT 




• 




VoJ / 


* LDATL2 


003B 


» 


LOATH 1 




*' 


LyRTng 


(Wj|-»C 

UVUb 


♦ 


LDISP 


0BB0 


* 


LECOTH 


006F 


• 


LECOTL 


008D 


♦ 


LECOTH 


008E 


* 


LXOVF2 


0000 


» 


LHAXN 


03£0 


* 


LREMO 


0E00 




LTABLE 


08)00 




LVLFEX 


0C00 


* 


0VER2A 


0072 


* 


0VER2H 


0071 


♦ 


0VER2L 


0070 




0VERA1 


0812 


* 


0VERH1 


001 1 




OVERL1 


0010 




PAR ITT 


000C 




PARITY 


0996 




R0 


06B2 




R00000 


06C2 




R00001 


06C1 




R01000 


06C9 


* 


R0U09 


06CE 




R01110 


06EA 




R01111 


06OF 




RCA 


C7 IS 




RCA000 


0734 




RCA001 


073A 




RCA00S 


0732 




RCA003 


0733 




RCF 


073E 




RCF000 


* 074F 




RCF 001 


0754 




RCF002 


074D 




RCF005 


0776 




RCF006 


074E 




RCF 100 


077C 




RCF110 


07B3 




RCF111 


07CF 




RCF 120 


0798 




RCF 121 


07AE 




RCF 122 


07 A9 




RCP 


0704 




RCP000 


07E9 




RCP003 


07E3 


* 


RCP004 


07ES 




RCP100 


07E1 


• 


RCSTA1 


0638 




RCSTAB 


0838 




RCSTM 


07FA 




RCSTN0 


0820 




RCSTN1 


0817 


• 


RCSTNS 


0805 




RCSTN3 


0313 




RCSTN6 


0803 




RCSTN7 


0831 




RDAMY 


0909 




RDAST 


.0885 




RDAST 1 


08A8 




ROA8T3 


08A4 




RDAST4 


08AE 




ROASTS 


0888 




RDAST6 


088C 




ROD 


0841 




RDD000 


8858 




ROD00I 


0858 




RDD002 


0857 




ROP . 


0871 




ROP000 


087C 




ROP001 


0876 




READC 


0028 




REAON 


0027 


* 


REHO0 


0060 


* 


REMD1 


006 1 


* 


RENOS 


0062 


* 


REMD3 


0063 


♦ 


REHD4 


0064 


* 


REMDS 


O06S 


* 


REMD6 


0066 


• 


REP1D7 


0067 


* 


REHQA 


006A 


* 


REMOH 


0089 


* 


REHQL 


0068 




RXCE 


0050 




RMl 


06FC 




RMX009 


070F 




RHX001 


0709 




RMI002 


070E 




RHZ003 


0715 


* 


RMH 


006B 


* 


RNL 


006O 


• 


RMM 


006C 




RST 


0989 




RST000 


09 AA 




RST081 


09AE 




NUT 002 


09A4 




RST0O4 


09B6 




RSTO 


3834 




RTACK 


0944 




RTACK0 


096B 




RTACK 1 


0954 




RTACKS 


0950 




RTACK3 


0979 




RWARP0 


0A1B 




RUARP1 


0A24 




RUARPS 


0A2D 




RUARP3 


0A37 




RWARP4 


0A15 


* 


RWRPCH 


00CA 


♦ 


RWRPCL 


00C8 


• 


RURPCM 


00C9 




SERVRC 


000F * 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




5PUSL 


0002 




SPUTT 


0018 




SPUVDM 


0004 




SPUV8H 


0000 




SPUVSU 


0005 




spuvum 


0001 




SPU 


80FF 




SPUB 


00C7 




T0 


08C2 




T00000 


080* 




TD1 


08EB 




TOACK 


067F 




TOO 


0912 




TDO000 


0983 




TOO091 


892B 




TDO002 


091F 




TIMR2H 


00FA 


* 


TIWR2L 


00F8 


* 


TIMR2M 


00F9 




TIWRHN 


00F6 




TIHRHO 


00 IB 




TIWRLN 


00F4 




TlriRLO 


8019 




TimRWN 


00F5 




TIMRHO 


001A 




TLCI 


093E 




TP 


0930 




TPO000 


093B 




TP0001 


0937 




TRA 


07EE 




TRA000 


07F7 




TRA001 


07F5 




TRMI 


0SF1 




TRWX00 


0903 




TRHI01 


0902 




TST 


0983 




VL0040 


0&A3 




VL0O50 


0898 




VL0060 


0689 




VLF001 


0635 




VLFO02 


0647 




VLF0O3 


0654 




VLF084 


©66E 




VLF005 


0640 




VLF010 


0623 
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CP/N TLC9-47 ASSEMBLER 

SYMBOL TABLE 

VLFOtl 062B VLF1O0 0S1E VLF200 *62D VLF30O 06AD 

VLFC 0OOA VLFEC 0016 VLFRB 0009 VLPTB 0008 
VLFTM 0007 VLFTL 0006 ♦ VLPXA OOS2 ♦ VLFXH 0BS1 

• VLFXL 0O30 UARPCL OOC* • WAR PCM OOCS WRXTEH 0O2S 

WRXTEN 



DEFINED 



233 USSR SYMBOL <8> 
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CP/N TLCS-47 ASSEMBLER V2. 2 



PAGE 



LOC OBJ 



LINE 



SOURCE STATEMENT 



1 I- 

2 I 

3 | 

4 I 

5 I 

6 f 

7 | 

a t 

9 I- 



7. 1983. 



IvlfSK. AM 



Vlf 



vi. 0 



<TMP4740P> 



lunleation 



rout in* 



•nollst 



♦list 



3Q3 % 
304 | 
309 f 



RDM PAGE NO. 48 



0C0© 




308 




org 


h'c00 






307 


1 










308 


t 


disabls ? 








309 


1 






0CO0 


39FS 


310 


Vlf MCI tlttp 


spuvsl, 3 


0C02 


6C42 


311 




b 


vlfM00 






312 


1 










313 


f 


push rsglstsr 








314 


1 






0C0* 


3F32 


31S 




at 


a* vlfxa 


0cefi 


2950 


316 




xch 


hl f vlfxl 






317 


1 










318 


1 


clear mttmi 


1 count sr 






319* 


t 






0C08 


40 


320 




Id 


a,*h»0 


0C09 


3 ABC 


321 




out 


a t *oplc 


©COB 


3B04 


322 




" Mt 


Xop04,0 


©CCD 


2B44 


323 




Clr 


%OP04,0 






324 


t 










329 


1 


tinwr start 








326 


1 






0C0F 


3CF6 


227 




Id 


a, titorhn 


ecu 


3F8C 


328 




st 


a f incoth 


0C13 


3CF5 


329 




Id 


Sf tlionnn 


ecis 


3F8B 


330 




st 


a, incotn 


0C17 


3CF4 


331 




Id 


a, tirarln 


0C19 


3F8A 


332 




st 


a, IncotX 






333 


1 






0C1B 


4F 


334 




Id 


a, «M»r 


0C1C 


3FF6 


339 




st 


a, ttwrhh 


0C1E 


3FF3 


336 




st 


a,tl«rtm 



I l*st intr. disabl 



I push r»g i st «r 



$ svvnt timar start 



• 
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CP/M TLGS-47 ASSEMBLER V2.2 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


OCSO 


4A 


337 


Id 


_a^Ch'a 


©cai 


3FF4 


338 


St 


a, t law In 


0C23 


44 


339 


Id 


a,£n*4 


0C24 


3A8C 


340 


out 


a, ttoplc 






341 


1 








342 




tr ? 






343 


I 




0C26 


39r 1 


344 


ttftp 


SpUVUM* 3 


ec2B 


6C43 


349 


b 


VlfKOl 






346 


1 








347 


1 Mod* chanos 


from abnora 






348 


1 




0C2A 


390O 


349 


Mt 


apuvsn, O 






330 


1 








391 


t traraalt ? 








332 


I 




0C2C 


39D0 


3S3 


tntp 


souvsh, 1 


0C2E 


6C37 


394 


b 


vlfx02 






333 


1 








336 


1 rmnt rout in* 


t 






3S7 


f 




0C30 


4© 


338 


Id . 


a»£h*0 


0C31 


3FC4 


339 


St 


a, war pel 


0C33 


AX 


360 


Id 


*>£h'l 


0C34 


3FC3 


361 
362 


St 


A, MPpCM 






363 


9 

1 ns-xt tlnsr svttino 






364 


t 




0C36 


4F 


363 


Id 


a*Ch*f 


OC37 


3F1B 


366 


st 


a v t imr-txo 


0C39 


3F1A 


367 


St 


a,ti«r*o 


0C3B 


44 


366 


Id 


A,fh»4 


0C3C 


3F19 


369 


st 


a 9 t iarrl© 






370 


1 








371 


| pop rvgistsf- 






372 


t 




0C3E 


3CS2 


373 


vlf»03» Id 


a* vlf*a 


ROM PAGE NO. 49 






OC4C 


2950 


374 


MCh 


hi, vlfxl 






373 


1 








376 


1 return 








377 


1 




oc42 


88 


378 


vlfnOOi rsti 








379 


1 








380 


t 








381 


1 framing srrc 








382 


1 




8C43 


00 


383 


vlfttOlt noo 




0C44 


4F 


384 


Id 


a t *h»r 


8C43 


3F1B 


389 


st 


a, aputt 






386 


f 








387 


1 Id 


a, Ch»f 






388 


1 *t 


a, ti«r»hn 



t tinsr start 

( 1/2 bit tim» ) 



t framing smor 



t to normal mod* 



I transmit aoda> 



I addrsss h'Ol© 
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CP'H TLC8-47 ASSEMBLER V8.2 



PABE 





LINE 


SOURCE 


STATEMENT 




389 | 


Id 


A,£h'7 




390 | 


St 


A« t ill >"tlO 




391 i 


Id 


*, Ch v e 




392 f 


St 


a« t i«rln 




393 t 








394 i 


Id 


A« W ^ 




393 t 


out 


*• *°P* C 




396 f 






0CA7 3C8C 


397 


Id 


Sy lncown 


©CA9 3F1B 


395 


St 


a* v inrno 


©CAB 3CSB 


399 


Id 


Sf incotn 


©C4D 3F1A 


AO© 


St 


^tiwrno 


QC4F 3CBA 


4©1 


Id 


Ay InTOll 


CC31 3F19 


' AOS 


St 


A^ X LBTIO 




A©3 | 






0C33 3B36 


A0A 


mmt 


%opes T 3 




A0S f 






6C3E 


AOS 


to 


vlf*©3 




437 | 








403 | 








A09 | 


transmit no 


ds 




41© 1 






IBCST 3876 


Alt vlf*©2» elr 


%op©6, 3 




418 | 






0059 3C86 


413 


Id 


*,vlftl 


BCSB 3FB8 


414 


St 


A,vlftb 




A1S | 






OCSO AF 


416 


Id 




OCSE 3F1B 


A17 


•t 


A,ti«rno 


0C&O 3F1A 


Aid 


St 


tiarao 


©C62 AA 


419 


Id 


A t fn*A 


0C63 3F19 


A2© 


St 


a, tiorlo 




421 i 






©CSS 42 


A22 


Id 


a, 2 


ecee 3fcs 


423 


St 


a, warpca 


©C&B 4A 


424 


Id 


A 9 £h*« 


8CS9 3PC4 


ASS 


St 


A,wArpel 




426 t 






eC£B 6C3E 


427 


b 


vlfx©3 




428 | 








429 | 







I frimsr st Art 11 bi 
tints 



I out , mArk» 



I trAnsmit buffer 

ClSAT 



I tinwrr sst 

I next rout in 
I to rttum 



A3© 
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CP/M TLCS-47 ASSEMBLER VE.2 

PAGE 4 



SYMBOL TABLE 



• 


COW MAD 


0913 


• COMMAH 


0019 


• C0MMAL 


0014 




DATA0H 


0031 


• 


DATA0L 


0088 


• 0ATA1H 


0063 


• OAT AIL 


0032 


# 


DATA2H 


0085 




DATA2L 


0004 


« DATA3H 


0087 


# DATA3L 


0036 




0OTA4H 


0089 




DATA4L 


0088 


» DATACT 




* DCH 


00FE 




nn 






DCM 


0OFD 


• 0XSPA 


0032 


* 0I8PH 


0031 




0ZSPIW 






DISPL 


0030 


* D1SDLU 




* ClflfiU 
~ ruion 






IPAvU 1 ft 






XNCOTL 


006A 




(MM An 




0O22 


* 


K&9TVH 


0043 




KEST0L 




» UCTCT1 U 






0044 


* 


KEST2H 


0047 




KEST2L 


ADkAA 




0KJIA.Q 


* fibs 1 tM. 


not n 
WfO 




KEST4H 


004B 






AAAH 




«Mfl*rU 


♦ HcaT% 


WWC 


* 


KESTBH 


0021 




up CTRL 


0020 




WOCT 




VA0CH 


* 




002B 




UCVfTM 


AA9T 




0100 


* KEYSB 


0290 


* 


KEYSC 


000E 


* 


i/CVT 


0300 


* KEYTB 


00CB 


♦ LCI COT 


0000 


* 


LDASL1 


003B 


* 


i noet 9 


WMU 


* LDASM1 


0039 


* LDASM2 


003A 




LOATLl 


0037 




t non j» 

UUH f U G 




• ki/M 1 Hi 




A 1 MTM9 






LDISP 


0B00 


» 


LECOTH 


00SF 


♦ LECOTL 


0060 


• LECQTW 


003E 


» 


LED0 


0310 


* 


LIOVFl 


0600 


• LI0VF2 


0000 


* LMAIM 


03E0 


* 


LREHO 


0E00 


* 


LTABLE 


0000 


• LVLFEX 


0C00 


♦ 0VER2A 


0072 




0VER2H 


0071 


♦ 


0MER2L 


0070 


• 0VERA1 


0012 


♦ 0VERM1 


0011 


* 


0VERL1 


0010 


* 


PAR ITT 


000C 


♦ PARITY 


000B 


♦ READC 


0023 


* 


READN 


0027 


• 


REMD0 


0060 


• REMD1 


0061 


* REMD2 


0062 


• 


REMD3 


0063 


* 


REMD4 


0064 


• REMD5 


006B 


♦ REPI06 


0066 


* 


REKD7 


0067 


* 


REMOA 


006A 


* REMQH 


0069 


* REnOL 


0066 


* 


RKCE 


0050 


♦ 


RNH 


006B 


* RNL 


006D 


♦ RNM 


006C 


♦ 


RWRPCH 


00CA 


* 


RWRPCL 


09C8 


* RWRPCH 


00C9 


♦ SERVRC 


000F 


» 


SPUCP 


0924 


* 


SPUSH 


0003 


* SPUSH 


0023 


* SPUSL 


0002 

8005 




SPUTT 


0018 


♦ 


SPUVDtt 


0004 


SPUV8H 


0000 


SPUVSL 




SPUVUM 


0001 


• 


SPU 


00FF 


» SPWB 


00C7 


• TIMR2H 


00PA 




TIMR2L 


00FB 




TXMR2M 


00T9 


TIMRHM 


00F6 


TIMRH0 


001B 




TIMRLN 


00P4 




TZMRLO 


0019 


TIMRMN 


00F5 


TIMRMO 


001A 


» 


VLFC 


000A 


• 


VLFEC 


0016 


* VLFEX 


0C00 


• VLFRB 


0009 




VLFTB 


0008 


• 


VLFTH 


0007 


VLFTL 


0006 


VLFX00 


0C42 




VLFX01 


0C43 




VLFX02 


0CS7 


VLFX03 


0C3E 


VLFXA 


0032 


• 


VLFXH 


0031 




VLFXL 


00S0 


UARPCL 


00C4 


WARPCM 


00C3 


• 


WRITEH 


0026 



* WRITEN 0029 
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CP/H TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 
1 

e 

3 
4 
5 

s 

7 

a 

9 



SOURCE STATEMENT 



7. 1983. 



MM V1.0 

CTWP4740P> 
rirct •» reuti ns 



•noilst 



•list 



238 | 



ROn PAGE NO* 96 



0E00 




259 




org 


h*«0O 






26© 


1 










261 


1 










262 


Iff 1 


T- MCAPt 






263 


1 








3F6A 


264 




St 






44 


265 




Id 


a t £lQ10Ob 


0E03 


13 


266 




MCtl 


a. sir 


0E04 


3S6F 


267 




• iclr 


11, 101111b 


0E06 


296B 


268 




xeh . 


-hi, rmol 






269 


1 










270 


till 


to atop 


tiawr2 






271 


1 






0EB6 




272 




id 


*»«0 


0E09 


3A6D 


2T3 




out 


*, Xopld 






274 


llll 


chack Nl 






273 


I 






OE0B 


3C6B 


276 




Id 


a, mh 


0E0D 


D3 


277 




cmpr 


*,£h*3 


0E0E 


0E 


276 




ttftp 




0E0F 


6E5C 


2TS 




b 


iritlSO 






260 


1 






0E11 


D2 


261 




ctnpr 


*-*2 


0E12 


0E 


262 




tMtp 




0E13 


A4 


263 




b 


int2O0 






264 


1 










2B9 


111 


Nl-1 or 


0 


0E14 


41 


* 266 




Id 




0E13 


3F6B 


267 




St 








266 


1 










289 


II 


swttlng 


tlmvr2 on 4.9ms 


0E17 


4F 


290 
291 


1 


Id 
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LOC OBJ LINE SOURCE STATEMENT 

9E18 3FFA . 292 st *,ti«r2h 

9E1A 4E 293 Id a,«h*«> 

9E1B 3FF9 294 st a,tl»r2» 

9E1D 3FFS 293 st a,tl*r21 
296 | 

0E1F 48 297 Id a, £8 

0E29 3A8D 298 out a,*opld 

9E22 6EE7 299 b r«t2 

390 f 

391 iff Mt-2 

392 f 

9E24 3CF8 393 lnt299t Id *, tiwrfil | tiwr ehack 

9E2& 3892 394 add a,£h'2 

8E28 93 393 role a 

9E29 94 396 tMtp ef 

0E2Q BE 397 b int2l9 

398 | 

399 if sstting XimmrZ 
3X9 | 

9E2B 3B96 311 in8999« sat *op96,9 

312 t 

0E2D 4E 313 Id a,th'« 



I 

t jump en carry 



3FFA 314 st a*tiar£h 

9E39 47 313 Id *,<h«7 

9E31 3FF9 316 st a, tl «r2m 

9E33 4C 317 Id a.Ch'e 

9E34 3FF8 318 st «,tl*r21 

319 | 



8 329 Id a,C6 

9E37 3A80 321 out a,»oold |»t*r-i 

322 | 

9E39 49 323 Id a, 89 

9E3A 3F6B 324 st A, r-nh |N1-© 



I 



9C3C 6EE7 


326 




b 


rat2 




327 


1 








328 


II 


start 


data rscslvs 




329 


1 






9C3E 3CF9 


339 


int2l9i 


Id 




ROM PAGE NO. 37 










0E49 DF 


331 




eaipr 


a,Ch*f 


9E41 6E2& 


332 




b 


in2989 




333 


1 






9E43 43 


334 


Id 




9E44 3F6B 


333 
336 




st 


a 9 mh 




337 


I 
1 


raw el »ar 




338 


1 






9E46 CS 


339 




Id 


h,C6 


9E47 E9 


349 




Id 


1, £9 




341 


1 






9E48 11 


342 


MOV 


l.a 




943 


t 







tNl-3 
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CP/M TUCS-47 ASSEMBLER VE.2 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0E49 


0F 


344, 


int211 1 


*t 


a,0hl 


OE4A 


18 


343 




inc 


1 


0E4B 


3698 


346 




o*pr* 


l t *B 


3E4D 


OE 


347 




ttttp 


xt 


0E4E 


90 


348 




b. 


int212 


0E4F 


B9 


349 




b 


irtteil 






JwV 


1 












1 


Mtting tiww2 






**** 


1 






VC9V 


jrro 






at 


a,ti*r21 


OESS 








Id 






7CPQ 






St 


a*tifffr2a 


ARM 


•rice a 


MO 




St 


*,ti«i-2h 






337 


1 








48 


3S8 




Id 




0£3B 


3A8D 


399 




out 


*,%opld 






3 60 


1 






OE5A 


&EE7 


361 




b 


rs*2 






362 


f 










363 


lit 


data r 


•cslvs 






364 


t 




Nl-3 


0E3C 


3C&C 


365 


intlOOt 


Id 


a, rns 


OE3E 


31 


366 




*eh 


*tl 






367 


I 






0E5F 


CS 


366 




Id 


h,£6 






369 


f 








3CF8 


370 




Id 


a,ti«r21 






371 


t 






0E62 


3809 


372 




add 


a,*9 






373 


1 






OE64 


&EB7 


374 




b. 


intl30 1 






375 


1 






0E&& 


3C6D 


376 


intllOt 


Id 




0E6& 


DO 


377 




e»pr 


a, CO 1 


OE69 


OE 


378 




ttttp 


af 


OE&A 


B8 


379 




b 


intiai 






380 


1 






0E68 


Dl 


381 




ctrot* 


a, CI 1 


©esc 


0£ 


382 




ttttp 


zt 


0E6D 


BE 


383 




b 


intl22 






384 


f 






0E6E 


i>a 


385 




crapr* 


«t*2 I 


OE6F 


OE 


386 




ttstp 




OE70 


6E83 


387 




b 


int!23 






388 


1 










389 


1 


N3-3 I 


J* 12 


OE72 


OC 


390 




Id 


a,0hl 


0E73 


3821 


391 




Of* 


*,ri 


0E75 


0F 


392 




St 


a.Ohl 


0E76 


8E87 


393 




b 


lnt!30 






394 


t 






0E7B 


oc 


395 


intl21i 


Id 


a, Shi 


0E79 


3838 


396 




or 




0E7B 


OF 


397 




st 


a. ©hi 


0ETC 


6687 


398 




b 


int!30 



|l( H2 



laCOOO N3 
»N3-0 ? 



|N3-1 ? 



|N3«2 ? 
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CP/H TLCS-47 ASSEMBLER VS. 8 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






399 


f 






8E7E 


oc 


408 


lnt!22i 


Id 




9E7F 


3824 


481 




or 


*.«4 


ROM 


PABE NO. 


98 • 








esai 


OF 


488 




St 


a, Ohl 


9E62 


87 


483 
484 




b 


lnt!38 


0EB3 


9C 


489 


1 

lnt!23i 


Id 


4,9*1 


9E84 


3822 


486 




or 


4,88 


eca6 


or 


407 




St 


a, Ohl 






488 


1 




8E87 


3C60 


489 


intl38i 


Id 


a,rnl 


8E89 


3681 


418 




sdd 


4* CI 


OEdB 


3F6D 


411 




St 


4, ml 






412 


I 




eeao 


04 


413 




cwpr 


4.84 


9E8E 


9B 


414 




b 


int!48 






419 


t 






8E8F 


40 


418 




Id 


4, CO 


8E98 


3F60 


417 




St 


4,rnl 






418 


I 






8E92 


3C6C 


419 




Id 


a, rrm 


9E94 


3691 


429 




add 


4,81 


BS96 


3F6C 


421 




St 








422 


I 






8E98 


08 


423 




ewor 


4,88 


8699 


8£ 


424 




tostp 


xf 


8E9A 


A8 


429 




b 


lntl38 






428 


I 










427 


I 


sotting tiwrg* 






428 


1 






8E9B 


4F 


429 


lntl49i 


Id 


a,8h*f 


9C9C 


3FFA 


438 




St 


4, tt«r*2h 


8E9E 


3FF9 


431 




St 


4,tiw-2» 


8EA8 


49 


432 




Id 


4,88 


QEA1 


3FF6 


433 




St 


a, tinr21 






• 434 


f 




8EA3 


40 


439 




Id 


4,88 


8EA4 


3ABD 


436 




out 


a,xopid 


0£A6 


6EE7 


437 




b 


rst2 






438 


I 










439 


Iff 


data cnsck ft conv 






448 


It 


cfttek 


cods Mas ec 






441 


1 






8EAB 


E9 


442 


intl98s 


id 


1,88 


8EA9 


0C 


443 
444 




id 


a, Ohl 


OEM 


01 


449 


1 


capr* 


a, 81 


8EAB 


6EE8 


446 




b 


int!68 






447 


t 






9EAD 


E3 


448 




Id 


it<3 






449 


1 






8ERE 


9C 


498 




Id 


a, Ohl 



Ijunp on N3(4 
I N3< e 

|4< N2+1 

tjusjp N2-8 
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CP/H TLCS-A7 ASSEMBLER V2. 2 

PAGE S 



1 nr 


QRJ 


LINE 


SOURCE 


STATEMENT 








AS1 


t 








0EflF 


OD 


43c 




cmpr 


a,£h*d 




0EB0 


6EE0 


453 




b 


inti60 


irscsivad data was mm 






ASA 


1 












ASS 


1 


eft sett 


data ms cottplsts 


or not 






A56 


1 










AF 


AS7 




Id 


a,*h»f 








ASB 


1 








0EB3 


E7 


AS9 




Id 


l.*7 




0EB4 


IF 


460 
461 


1 


MOT 


a, »M1 








462 


1 








0EBS 


ES 


463 




Id 






0EB6 


16 


A6A 
A6S 


1 


onpr 


a* 9*1 




0EB7 


6EE0 


466 




b 


int!60 


fdata was not com plats 






A67 


I 












A68 


t 


data convert 








A69 


1 








OEB9 


0C 


A70 




Id 


a,0hl 








A71 


1 








0£BA 


D0 


472 




cmpr 






9E8B 


0E 


473 




ttitp 






0EBC 


6EC2 


474 




b 


in* 171 i 








473 


1 








0EBE 


4C 


476 




Id 


a,£h*c 




0EBF 


3FFD 


477 




St 


a, dew 


idata counttr sat ting 


ROM POSE NO. 53 * 










0EC1 


85 


478 




b 


intl72 








479 


1 








0EC2 


AD 


480 


lntl7lt 


Id 


a*£h*d 




0EC3 


3FFD 


461 




St 


a,dc*i 


Idata count arsst ting 






482 


t 








0ECS 


19 


463 


intl72t 


dK 


1 |1< i 


C4 


0EC6 


0C 


484 
483 


1 


Id 


a,imi 








486 


I 








0EC7 


3FFC 


487 




St 


a, del 


idata cotintvp svtting 






A88 


I 








0EC9 


4F 


A89 




id 


a*<h«f 




0ECtt 


3FFE 


A90 




St 


a, dch 


1 data counter satting 






491 


1 












492 


II 








occc 


33 


493 




ldl 


a, 0dc 




0ECD 


31 


494 




xch 


*»1 








493 


t 








0ECE 


38 


496 




ldh 


a. Met 




0ECF 


30 


497 




MCh 


a,h 








498 


t 








0ED9 


2250 


499 




call 


kaysb 








300 


t 








0EDS 


3930 


301 




•St 


•puvshf 3 


t rsnots flag on 






302 


t 









* 
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CP/" TLCS-47 ASSEMBLE* V2.2 

PQ6C 6 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 






sea 


1 


SAtting tlMrS 


0EX>4 


4F 


994 




id 


*, tt\*f 


0ED5 


3FF« 


989 




•t 


A* h v f a 


0ED7 


♦3 


906 




Id 


A« Ch v 3 


0ED0 


3FF9 


907 




it 


a, h' fS 


0EDQ 


40 . 


908 




Id 


a« Ch*0 


0EDB 


srra 


509 




vt 


A, ft* f 8 






510 


| 






8£DD 




sit 




Id 




0EDE 


3AA0 


512 




out 








913 


I 










914 


1 1 

9 t 


N<— 0 








515 


| 






0EE0 


40 


516 


lntl60i 


Id 


m+ £0 


QEE1 


3T6B 


517 




•t 


mh 


0££3 


3F6C 


510 




•t 


a* ma 


0EE5 


3F60 


519 
520 




•t 


a* ml 






521 


1 

III 


rvturr 


i rout in* 






522 


1 






0CE7 


8966 


523 




neh 


hl,rtMl 


0EE9 


47 


924 




id 


a, £91 lib 


8EEO 


36AP 


525 




Aielr 


11, 101111 


0EEC 


13 


526 




RCft 


a« «ir 


0EED 


3C6A 


527 




Id 








52B 


II 








3846 


529 




elr 


«op06,0 






930 


1 






8EP1 


SB 


531 




rvti 








532 


II 










933 


1 










934 


1 










939 


1 










936 




•nd 
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CP/M TLCS— 47 ASSEMBLER V2. 2 

PAGE 



7 







0013 






00FE 


* 








TM90KM 


CMT9H 




INT1O0 


0ESC 




I NT 123 


0EB3 




INT160 


0EE0 




INT210 


0E3E 


* 


KEST0H 




» 


KE5T2H 


0037 


* 


KEST4H 


002B 


• 


KEYND 


002c 


* 


KEYS 


0100 


* 


LCICOT 


0000 


* 


LDATM2 


0036 


• 


LECOTH 


003D 


* 


LTABLE 


0000 




0VERL1 


0010 


* 


REMD1 


0061 




REMD5 


0065 


* 


REMOH 


0069 




RNH 


006B 


* 


RWRPCL 


00C8 


* 


SPUSH 


0003 




SPUVSH 


0000 


* 


8PWB 


00 C7 


* 


TIMRHM 


00F6 


• 


TIMRMN 


00P5 


• 


VLFC 


000A 




VLFTH 


0007 


* 


VLFXL 


00S0 



SYMBOL 



4t 




0013 






00FC 




DISPIW 


0034 






003B 


* 


XNT110 


0E66 




2NT130 


0E67 




INT171 


0EC2 




XNT211 


0E49 


* 


KEST0L 


0022 


# 


KEST2L 


0026 


* 


KEST4L 


002A 


* 


KEYNN 


0020 




KEYSB 


0250 


* 


LDftTLl 


0037 


• 


LDISP 


0B00 




LI0VF1 


0600 


• 


LVLFEX 


0C00 


• 


PARITT 


000C 




REMD2 


0062 


* 


REMD6 
REWOL 


0066 
0068 




RML 


006O 


* 


RWRPCW 


00C9 


* 


SPUSK 


0020 


* 


SPUVSL 


0005 




TIMR2H 


00FA 


* 


TZMRHO 


001B 


* 


TIMRMO 


001 A 


* 


VLFEC 


0016 


* 


VLFTL 


0006 


* 


UARPCL 


00C4 



TABLE 



• 


COMMSR 


0014 




DCM 


00R) 




DISPL 


0030 




XNCOTL 


0039 




INT121 


0E78 




INT 140 


0E9B 




INT172 


0ECS 




INT212 


0E50 


♦ 


KEST1K 


0025 




KE3T3H 


0029 


• 


KSSTBH 


0041 


* 


KEYQD 


002E 


• 


KEYSC 


000E 


• 


L0ATL2 


0038 


* 


LECOTH 


003E 




LIOVF2 


0D00 


• 


OVERAl 


0012 


• 


PARITY 


000B 


* 


REMD3 


0063 


♦ 


REM07 


0067 




RET2 


0EE7 




RNM 


006C 


* 


SERVRC 


000F 


* 


SPUSL 


0002 


• 


BPUVUM 


0001 




TIMR2L 


00FB 


♦ 


TIWRLN 


00F4 


• 


VDATAH 


0018 


• 


VLFRB 


0009 


* 


VLFXA 


0052 


• 


MARPCM 


00C5 



• 


DATACT 


0200 


• 


DISPA 


0032 


*- 


DISPLW 


0033 


• 


INCOTM 


003A 




INT122 


0E7E 




INT150 


0EA8 




INT200 


0E24 


* - 


KEST 


0043 


» 


KEST1L 


0024 


• 


KEST3L 


0028 


• 


KESTBL 


0040 




KEY ON 


002F 




KEYTB 


00CB 


♦ 


LDATM1 


0035 




LECOTL 


003C 


* 


LMAIN 


03E0 


* 


0VERH1 


0011 


* 


REMD0 


0060 


* 


REMD4 


0064 




REMOA 


006A 


♦ 


RKCE 


00S0 


* 


RURPCH 


00CA 


# 


SPUCP 


0021 




SPUVDM 


0004 


• 


6PU 


00FF 




TIMR2M 


00F9 




TIMRLQ 


0019 


• 


VDATAL 


0017 


* 


VLFTB 


0008 




VLFXH 


0031 



DEFINED 



123 USER SYMBOL iSi 
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CP/M TLCS-47 ASSEMBLER V2.2 



QAM* 



LOC OBJ 



LINE 
1 

a 

3 
4 
9 

•6 
7 

a 



SOURCE STATEMENT 



subroutine 



7. 1983. 



VI. 0 



CTWP*7*eP> 



•nollat 



•list 



889 | 



ROM PA8£ NO* t 



0090 3C17 
0098 DF 

0093 98 

0094 40 
0899 3P17 
0097 AB 



009A 3C84 
009C AC 

089D 394F 



007 3948 
i labia 

0061 4F 
0068 3F48 
0064 3F43 



0066 40 

0067 3F83 
0069 3F84 



006B 8A 



891 | 

898 rkcei 

893 
894 

899 | 
896 
897 
896 
899 | 

309 rkc*9» 

301 

308 

303 t 



306 
307 | 



Id 

cap 

b 

Id 
at 
b 

Id 
cm 
b 

clr 
elr 



Id 
at 



319 

311 | 

415 | 

313 | 
314 
319 
316 

317 | 

310 t return 

319 | 

380 rke»4i i 

331 | 

383 | 

383 | buffer 



*t 



h' 890 
•« »puf f 



*»Sh*0 
a, »pu/f 
rkca4 

a* apuak 
a, spues 
rkca* 



spusl,0 



a, knt01 



a, kestfch 

apuak, spucp claar 

Id a,£h»0 
at . a, apuak 
at a, apuep 



I to rat urn 



I branch on 

aouakOaoucD 
I claar aarvica rats 



I now cniracttr ava 



t no keystroke 
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CP/H TLCS-47 ASSEMBLER V2.S 

PAGE e 



LDC 


OBJ 


LINE 




SOURCE 


STATEMENT 






324 


| 






006C 


3C24 


323 


r>kes0i 


Id 


a, spuep 




08 


326 




lnc 


a 


006F 


3F0E 


327 




st 


a, ksysc 






328 








0071 


3C0E 


329 


rkcil i 


Id 


a* ksysc 


0073 


OS 


330 




role 




0974 


383E 


331 




and 


a* 21110b 






332 








0076 


31 


333 




KCh 


A, 1 


0077 


C4 


334 




Id 


h,£h'4 






333 








0078 


0C 


336 


rkct2i 


Id 


a«0hl 






337 








0079 


388E 


338 




add 


l,Ch«s* 






339 








007B 


0F 


340 




st 


a«&hl 






341 








0Q7C 


3883 


342 




*dd 


l,£h'3 






343 








007E 




344 




Id 


a,9hl 






343 








007F 


388E 


346 


rkcs3i 


add 


l,fh'« 






347 








ROM 1 




2 * 








WOO i 








St 


a.9hl 






349 








0082 


3883 


330 




add 


l,th*3 






331 








0004 


389C 


332 






l,Ch*e 


00B6 


6078 


333 




b 


rkcag 






334 








0088 


2FFE 


333 




add 


ksyse, th* 






336 








008A 


2E1E 


337 




cmpi* 


ksyse,£h* 


008C 


6071 


338 




b 


rkcsl 






339 












369 


I »pu»k<— C s pus k -spuep 






361 








0085 


04 


362 




tMtP 


ef 






363 








008F 


C2 


364 




Id 


h, Ch»2 


0090 


E3 


363 




Id 


l,«h«3 






366 








0091 


3C24 


367 




Id 


a, spuep 






368 








0093 


14 


369 




aubrc 


a, fftil 






370 








0094 


OF 


371 




St 


a,0hX 






372 








0093 


40 


373 




Id 


a, Ch»0 


0096 


3F24 


374 




St 


a, spuep 



375 



I 1<— 1-2 

I 1< — 1+3 

I 1<— 1-2 

I buffsr bottom ? 

I ksysc < — ksyse— 1 < 

I cf <— 1 

t sousk ■ m( hi ) 

% spusk-spuco 
1 

{ sDuep <— O 
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PA0E 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0O9A 


6068 


376 




b 


rkco4 






377 


1 










378 


1 










379 


• 






ROM F 


►AGE NO* 


4 








0190 




380 




opb 


h* 190 






361 


1 






0100 


4F 


382 


key mi 


Id 


o,£h'f 


a 101 


3F0E 


363 




*t 


0, koyoc 


0X03 


3F29 


364 
383 




»t 


0* fcoynd 


0109 


E0 


386 


1 




1« Ch* 0 


0106 


4E 


387 




14 


o,Cft'o 






386 


t 










389 koyOOli 

MA a 


out 


o« Eop05 


0109 


2300 


391 


t 


call 


koyt 






392 


1 






0108 


30 


393 




jtcn 


o,h 






394 


1 






010C 


3A27 


399 
396 




in 


*iO07, a 


010E 


DP 


397 


1 


cmpr 


o« Ch» f 


010F 


oe 


398 




ttitp 


xf 


VI IV 




399 

400 




6 


koy002 


At f * 


10 


401 


• 


ine 


1 


01 le 




408 




St 


0* koynd 


01 14 


3C0E 


403 




Id 


0* koyoc 


01 16 


3P2A 


404 
409 




•t 


o« koynn 


011ft 


2F1E 


406 


1 

koy902t 


&dd 


koyoc* CI 


Oil A 


2E3E 


407 






koyoc* Cn' 3 


01 1C 


82 


406 

499 




b 


koy903 


01 IV 


am 
SCra 


410 


1 


out 


- 

Ch* fi £OD09 


011P 


3874 


411 




di- 


*op94,3 






418 


1 






0121 


8300 


413 




ctl 1 


koyt 






414 


1 






0123 


3A27 


419 




in 


Xlp07,o 


01SS 


3B34 


416 




mot 


*op04,3 






417 


1 






0127 


OF 


416 




cot or 


o* £h'f 


012a 


oe 


419 




too to 




0189 


B6 


420 




b 


koy004 






421 


1 






012A 


18 


422 




ine 


1 


0128 


3F29 


423 




St 


*« koynd 


012D 


3C0E 


424 




Id 


0, koyoc 


012F 


3F2A 


439 




•t 


Of koynn 


0131 


86 


426 




b 


koy904 






427 


1 
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CP/« 



TUCS-47 ftBSEWBUER V2. 2 



PAGE 



LOC OBJ 

0132 30 

0133 es 
0X34 87 

0135 87 

0136 39 

0137 3C29 

0139 DF 
013A OE ' 
013B 617D 

' 01 3D 3891 
013F «E 

RON POSE NO* S 

0140 83 
8141 B3 

0143 3C29 

0144 DE 
0149 OE 

0146 91 

0147 DO 

0148 OE 
©149 91 

014A 08 
014B OE 
014C 91 

0140 07 
014E OE 
014F 91 
0150 B3 

0191 3C2B 
0153 3E29 
0155 A8 

0158 3C2C 
0158 3E2fl 
015A A8 

015B 39EO 
0150 BB 



01SE 3985 
0160 B2 



LINE 



SOURCE STATEMENT 



428 k«y003i 






489 


role 




430 


b 




431 


b 


kwyOOl 


432 1 






433 k«y004t 


xch 




434 


Id 


kvynd 


43S f 






436 


ewpr 


*, £h v f 


437 


tastp 


xf I 


438 


b 


k«y005 1 


439 | 






440 


cwpr 


l,£h'l , 1 


441 


tvstp 


Xf 1 


442 


b 


kayOSO I 


443 


b 


k»y006 1 


444 | 

445 k»y020i 


Id 


a, kvynd 


446 | 






447 


enpv* 


A* 


448 


tittp 


xf 


449 


b 


IcayOSl 


450 t 






451 


Ct»pT* 


A,*>i'd 


452 


tvvtp 




453 


b 


k*y02l 


454 | 






455 


cm pi* 


A,x>i'b 


456 


-tvstp 


xf . 


457 


t» 


k»y821 


458 | 






459 


cmpr 


A,Ol*7 


460 


tittp 


xf 


461 


0 


kayOSl 


462 


b . 


k*y086 


463 1 






464 k«y021t Id 


«,k«yod 


465 




*, k«ynd 


466 


b 


k«yO07 


467 | 






468 


Id 


a, kvyon 


469 


enpr 


a, k«yrm 


470 


b 


k*y097 


471 | 






472 


tMtp 


spuvsh* 2 


473 


b 


k»y022 



I k»y r«l»a»»d 



474 l 

475 | 

476 kayOSOi 
477 

478 t 

479 I 



t*st 

b 



spuvsl, 0 
kvyOlO 



165 



CP/H TLC8-47 ASSEMBLER V2.2 



HHBC 



0167237 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0161 


2200 


400 




call 


q« ace 






481 


1 






0163 




402 




can 


kayvb 






463 
404 


t 






0163 




403 


• 


cir 


vpuvsi, e 


0167 


Oft 


406 




b 


kvyOOS 






407 


1 






ei 6a 


3903 


400 


key 007 S 


set 


spuvel t 0 






409 


I 






016A 


3C29 


490 


keyOOftt 


Id 


a« keynd 


016C 


3F29 


491 




■t 


**kayod 


016E 


3C20 


490 




Id 




0170 


3F2C 


493 




St 


*, W«yon 






494 


1 








493 


1 






0172 


2A 


496 k*y010t 


rwt 








497 


1 






0173 


3943 


496 


keyOOOt 


elr 


•puvsl, 0 


0173 


3920 


499 




%mt 


*puv«h, 2 


0177 


OA 






b 


kvy000 






301 


• 






017B 


3903 


308 


k»y022l 




•puvsl, 0 


01 7ft 


3960 


303 




elr 


■puvth, 0 


017C 


Aft 


304 
303 
306 


1 


b 


keyOOO 


017D 


V?W 


307 
300 
309 


t 
1 

kvyOOSi 


Id 


** k«yod 


017F 


DF 


310 


1 


e»pr 





ROM PAGE NO. 

0160 6160 

0100 3903 
0104 6160 

0106 3943 

0160 3932 
010ft 6173 

ROM PAGE NO. 0 



311 
312 
313 
314 
313 
316 
317 
316 
519 
320 
SSI 
322 
323 



tMt 

b 

elr 

elr 
b 



0200 3C2A 



324 
323 
326 
327 
320 



datactt Id 

xch 



kvy007 

spuv«l, 0 
key000 

spuvsl, 0 



mpusl, l 
kay006 



h*200 
** kmyrm 



I return 
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PPGE 



Lac 


OBJ 


LINE 


SOURCE 


STATEMENT 


0803 


10 


S29 




mov 






DF 


330 




cnpr 


* v £h*f 


0803 


0E 


331 




tsstp 


tt 


0806 


Aft 


332 




b 


d*t*04 






333 


1 






0307 


3C29 


334 




Id 


a, ksynd 


0809 


3C 


333 




tnt 


4,0 


080* 


9E 


336 




b 


d«t*01 






337 


1 






080B 


3D 


338 




tnt 




080C 


02 


339 




b 


d*t«08 






540 


1 






020D 


5E 


541 




tttt 


4,2 


020E 


P6 


348 




b 


dst*03 






343 


1 






020F 


30 


544 




MCh 








343 


1 






0810 


30 


346 


dats03s 


MCft 




0811 


4F 


347 




Id 


f 


0818 


3FFD 


346 




St 


' *, dcs 


0814 


3FFE 


349 


d*t*06i 


St 


a, den 


0816 


10 


330 






h,a 


0817 


3FFC 


331 




St 


* 9 del 






538 


1 






0819 


33 


333 




ldl 


*, 9de 


081A 


31 


334 




xch 








335 


1 






081B 


38 


336 




ldh 


4,9dC4> 


081C 


39 


337 




MCh 








336 


1 






081D 


2A 


339 d*t*10t 


rwt 








360 


1 






081E 


30 


361 


t**t«01 I 


xch 




081F 


3884 


362 




or 


*,Ch'4 


0881 


90 


563 




b 


d«t*03 






364 


1 






0888 


30 


563 


dat*08v 


xch 




0883 


3826 


366 




or 


*,£h'8 


0825 


90 


567 




b 


d*t*03 






566 


1 






0226 


30 


569 


d*ta03s 


xeh 


««b 


0287 


382C 


>*370 




or 


* t th' e 


0829 


90 


371 




b 


d«ta03 






372 


I 






022A 


3C29 


573 


d*t«04i 


Id 


ksynd 


088C 


30 


574 




xcft 




082D 


4E 


575 




Id 


**£h*s 


022E 


3FFD 


576 




St 


a, den 


0839 


4F 


577 




Id 


*,«h»f 


0831 


94 


378 




b 


dst«06 






379 


t 






0238 




560 








0832 




361 












368 


t 
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LOC OBJ 


LINE fi 


KftJRCE 


STATEMENT 


* 

RON PA8E NO. 


9 








983 


O^O 


h*830 




984 | 






Oc9v C3C« 


989 itoysot 


MCf* 


hi, kovtbl 




386 f 


Id 






986 I 








SAO. 


••fc 


opub1« 1 


wo ion 








9896 03 


390 | 
391 




*,Ch'3 


0297 0E 


998 


ttttp 




0238 AC 


393 


b 


koysb4 




394 f 






0899 3908 


393 


mmt 


•pu»l*0 


,l*olo 










396 | 






08SB 39CT 


397 


Mt 


Mrvrc, 0 




396 | 






083D 08 


399 


lne 


* 


089E 3F83 


600 | 
601 


•t 




0860 09 


608 | 
603 


role 


* 


0861 303E 


604 | 

603 


•nd 




0863 31 


606 | 

607 


■eh 


*. X 


0864 C4 


606 | 

609 


Id 


n,Ch*4 




610 | 






0869 3C80 


611 


Id 




0867 0F 


618 


9t 


mi 




613 t 






0866 10 


614 


ine 


1 




613 i 






0869 3C81 


616 


Id 


Atktttbh 


0866 0F 


617 


•t 


*,0M 




616 | 






086C 8R 


619 k*y«b4i 
680 t 


ret 




ROM PAGE NO* 18 






0300 


681 




h" 300 




688 f 

683 | koyt 


routir 






684 | 






0300 3FCB 


683 kayts 


•t 


*,koyto 




626 t 






0308 40 


687 


Id 


a,£h'0 


0303 08 


686 | 

629 koyt0i 


lne 


* 


0304 00 


630 


nop 




0309 00 


631 


nop 




0306 00 


632 


nop 





I Uoy currently dop 

I now cn*r»ct»r av« 
I oorvlc* rtquwt 
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PASE 8 



LOG OBJ 


LINE 




SOURCE 


STATEMENT 


0307 0E 


633 




tnip 


xf 


0308 8A 


634 




b 


ksytl 




639 


1 






0309 83 


636 




b 


ksytO 




637 


1 






O30A SGCB 


838 


kvytl I 


Id 


a, k*ytb 




839 


1 






030C 2A 


640 




rmt 






641 


t 








642 


1 








643 


1 








644 


fit 








645 


III 








646 


Ml 








647 


111 







ROM PA6E NO. 12 



0315 




648 




org 


h*313 






649 


t 










630 


1 Istid 










631 


1 






0319 


10 


652 


lsdds 




h,A 






633 


t 






0316 


3F 


634 




t»st 


A,3 


0317 


99 


633 




b 


IsddOl 


031S 


A8 


656 




b 


IsddOO 






637 


1 










' 638 
639 


| ASCII 


cod* 




0319 


3804 


660 


» 

ifrddOl i 


«dd 


A,cn*4 


0318 


3FFD 


661 




St 


a, dew 


031D 


4F 


662 




Id 


A,*h»f 


031E 


3FFE 


663 




St 


a* den 


0380 


31 


664 




XCtl 


A, 1 


0321 


3FFC 


663 




St 


a, del 






666 


1 






0323 


33 


667 




ldl 


a. Ode 


0324 


31 


668 




HCtl 


A,l 






669 


I 






0323 


32 


670 




Idh 


A,9de* 


0326 


30 


671 




MCh 


A,h 






672 


1 






0327 


2A 


673 




rst 








674 


1 










673 


I 










676 


1 for mmch sa 


iguMwrtt 






677 


« 






0328 


2920 


678 


IvddOOt 


MCh 


hl,ksstbl 






679 


t 






032A 


EO 


680 




Id 


1,«0 


032B 


C2 


681 




Id 


h v <2 


032C 


4F 


682 
663 


1 


Id 


A,<h'f 


03 2D 


IF 


684 




*or 


A*0hl 
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CP/H TUCS— *T ASSEMBLER VS. 2 



log 


OBJ 


CINE 




SOUR! 






60S 


1 




032E 


OF 


666 




st 






667 


1 




C32F 


16 


666 




Ine 


0330 


4F 


669 




10 






696 


t 




0331 


IP 


691 




nor 


0332 


OF 


692 




St 






693 


1 




0333 


8920 


694 




*ch 






693 


1 




033S 




696 




rst 






697 


1 








696 


1 








699 


1 








700 


III 








701 


III 








702 


III 





SOURCE STATEMENT 



a,0hl 



1 

*,0hi 

a,0hi 
hl,kMtbl 



ROM PAGE NO. 13 



0330 




703 




org 


h>330 






704 


• 








703 


I flash rout irM 








706 


1 






0330 


3C33 


707 


ritshi 


i Id 


a, ldatsl 


0332 


3F39 


706 




St 


a, ldasal 


0334 


3C36 


709 




Id 


a« ldat«2 


0336 


3F3A 


719 




St 


a, Idasse 


0330 


3C37 


711 




Id 


a* ldatll 


03SA 


3F3B 


712 




St 


a, Idas 11 


033C 


3C36 


713 




Id 


a,ldat!2 


033E 


3F3C 


714 




st " 


a, Idas 12 






710 


i 






0360 


3C33 


716 




Id 


a+dlsplM 


0362 


3C 


717 




tsst 


6.6 


0363 


A9 


716 




b 


flashO 






719 


i 










. 720 


| ssd 


flashing 








721 


1 






0364 


4F 


722 




Id 


a,£h*f 


0369 


3F39 


723 




st 


a, Idassl 


0367 


3F3A 


724 




st 


a, ldasa2 






723 


1 




0369 


3C33 


726 


flash* 


it id 


a, displw 


036B 


30 


727 




tsst 


a« I 


036C 


82 


726 




b 


flash 1 






729 


1 










730 


I is* 


flashing 








731 


1 






036D 


4F 


732 




Id 


a, £h* f 


036E 


3F3B 


733 




st 


a, ldasll 


O370 


3F3C 


734 




st 


a, ldas!2 






733 


1 




0372 


3C34 


736 


flSShlt Id 


a, dlsoit* 



t ssd not flashing 



I lsd not flashing 
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CP/H TLCS-47* ASSEMBLER V2. 2 



PAGE 



10 



LDC 


OBJ 


LINE 




SOURCE STATEMENT 


0374 


3D 


737 




tMt 


*• 1 


0373 


630C 


738 




b 


f 1**30 






739 


t 






0377 


9C 


740 




tMt 


a t 0 


0378 


6393 


741 




b 


f 1**30 






742 


1 










743 


1 










744 


1 


indicator 


flashing 






743 


I 






0370 


3C36 


746 




Id 


a, ldatn2 


037C 


3837 


7*7 




and 


*,£anib 


037E 


3F3& 


748 




St 


a, ldata2 






749 


t 






ROM PAGE NO. 14 








O3B0 


3C38 


730 




Id 


a, ldatl2 


0382 


3837 


731 




and 


a, £01 lib 


0384 


3F38 


732 




st 


a, ldatl2 


tod 
















733 


1 






0386 


3C30 


734 




Id 


a, ldasi*2 


03SB 


3828 


733 




or 


a, * l00«b 


0380 


3F30 


736 




St 


a*" ldasm2 






737 


1 






038C 


3C3C 


738 




Id 


a, Idas 12 


036E 


3828 


739 




or 


a*£1009b 


0390 


3F3C 


760 




St 


a* Id as 12 


rlod 
















761 


1 






0392 


80 


762 




rwt 








763 


f 










764 


f 










763 


f 










766 


1 


indicator 


•on* 






767 


1 






0393 


3C36 


768 


fla«20» Id 


a* Id at m£ 


0399 


3837 


769 




and 


a, £01 1 lb 


0397 


3F36 


770 




St 


a, ldat«2 






771 


1 






0399 


3C38 


772 




Id 


a, ldatl2 


039B 


3837 


773 




and 


a, £01 lib 


039D 


3F3B 


774 




St 


a, ldatl2 






773 


I 






039F 


3C30 


776 




Id 


a, ldasm2 


©301 


3837 


777 




and 


a, £01 1 lb 


0303 


3F30 


778 




St 


a, ldasm2 






779 


t 






0309 


3C3C 


780 




Id 


a, ldasl2 


0307 


3837 


781 




and 


a, £01 lib 


0309 


3F3C 


782 




St 


a, ldasl2 






783 


1 






03OB 




784 




rst 








783 


1 










706 


1 


indicator 


*off» 






787 


1 






03OC 


3C36 


788 


flas30i Id 


a, ldatm2 



f. indicator 'off 
I indicator • on' 



I indicator *on» o 



I indicator »off» 
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PAGE 11 



LOC OBJ 


LINE 


SOURCE STATEMENT 


03AE 3826 


769 


or 


a«C1999» 


93B9 3T3G 


798 


•t 


a, idatag 










93B2 3C36 


7*2 


Id 


a, lcUtU 


63B4 36£A 


793 


or 


a,619B9» 


8386 3F36 


794 


at 


a, Ida* 12 




793 | 






93B8 3C3A 


796 


Id 


a, ldaaa* 


63BA 3826 


797 


or 


a, 61609b 


83BC 3F3A 


796 


•t 


a*ldaaa£ 


03BE 3C3C 


. 799 | 


Id 


a* Idaaie 


ROW PAGE NC 


LIS 






93C9 362ft 


691 


or 


a, 61606a 


23C2 3F3C 


692' 


at 


*, lc*«*l2 




•93 | 






83C4 2A 


694 

699 | 


rot 





696 and 



ASSEMBLY COMPLETE, 9 PROGRAM ERROR (8) 
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CP/M TLCS-47 ASSEMBLER V2»2 



SYMBOL 



• COttMAD 


0013 


* 


COHMAH 


001S 


DATA02 


0222 




DATA03 


0226 


DATA06 


0214 


• 


DATA0H 


00Sl 


* DATA1H 


0083 


* 


DATA1L 


0062 


♦ DATA3H 


0087 


* 


DATA3L 


0086 


DATACT 


0200 




DCH 


00FE 


♦ DXBPA 


0032 


• 


OISPH 


0031 


DJSM-W 


0033 




FLA820 


0333 


FLASH0 


0369 




FLASH 1 


0372 


• INCOTH 


00BB 


* 


KE5T 


0022 


♦ KEST1H 


0043 




KEST1L 


0044 


• KEST3H 


0049 


* 


KE3T3L 


0048 


• KEST3M 


004D 


• 


KESTSL 


004C 


KEY001 


0107 




KEY002 


0118 


KEY003 


017D 




KEY00& 


©173 


KEY C1C 


0172 




KEY020 


0142 


* KEY030 


015E 




KEYNO 


0029 


KEYDN 


00SC 


* 


KEYS 


010© 


KEYSC 


000E 




KEYT 


0308 


KEYTB 






LCI COT 


000D 


LDASM1 


0039 




LDASW2 


003A 


LSATni 


003S 




LDATM2 


0036 


♦ LECOTL 


006D 


* 


LECOTH 


008E 


LEDD01 


0319 




LZ0VF1 


0600 


* LREWO 


0E00 


* 


LTABLE 


0000 


♦ 0VER2H 


0071 


* 


0VER2L 


0070 


♦ 0VERL1 


0010 


• 


PARITT 


000C 


• REAON 


00S7 


♦ 


REKD0 


0060 


* REMD3 


0063 


* 


REMD4 


0064 


♦ REMD7 


0067 


• 


REHOA 


006A 


* RKCE 


0050 




RKCE& 


006C 


* RKCE3 


0O7F 




RKCE4 


006B 


* RNL 


006D 


• 


RNN 


006C 


♦ RURPCM 


©0 C9 




SERVRC 


000F 


• SPUSH 


0003 




SPUSK 


0023 


SPUVSH 


0000 




SPUVSL 


0003 


* SPWB 


00C7 




TXWR2H 


00FA 


* TIMRHN 


00F6 


* 


TIHRHO 


001B 


♦ TIWRMN 


O0F3 


* 


TiHRtto 


001A 


* VLFR8 


0009 


• 


VLFTB 


0008 


# VLFXA 


0092 


* 


VLFXH 


0031 


* WARPCM 


00CS 


* 


WRITEH 


0026 


DEFINED 
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SYMBOL CS) 
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pact: 12 



TABLE 



♦ 


CQMMAL 


0014 




DATA01 


AO 4 C 




DATA04 


022A 




OATA03 


0210 




DATA0L 


0080 


* 


DATA 10 


0210 




DATA2H 


0083 


* 


DATA2L 


0084 


• 


DATA4H 


0089 


• 


DATA4L 


0088 




DCL 


00FC 




DCM 


00FD 




DISPIU 


0034 


♦ ■ 


DISPL 


0030 




FLAS30 


03AC 


• 


FLASH 


0350 


* 


XNCOTW 


008C 


# 


XNCOTL 


008A 




KEST0H 


0043 




KEST0L 


0042 


• 


KEST2H 


0047 




KEST2L 


0046 


• 


KEST4H 


004B 


♦ 


KEST4L 


004A 




KESTBH 


0021 




KESTBL 


0020 




KEY003 


0132 




KEY004 


0136 




KEY007 


0168 




KEY008 


016A 




KEY 021 


0131 




KEY022 


0178 




KEYNN 


002A 




KEYOD 


002B 




KEY SB 


0230 




KEYSB4 


0S6C 




KEYT0 


0303 




KEYT1 


030A 




LDASL1 


003B 




LDASL2 


003C 




LDATL1 


0037 




LDATL2 


0038 


♦ 


LDXSP 


0B00 


* LECOTH 


008F 


* 


LEDD 


031S 




LEDO00 


0328 


-» 


LI0VF2 


0D00 


♦ 


LMAXN 


03E0 


* 


LVLFEX 


0C00 


• 


0VER2A 


0072 


* 


0VERA1 


0012 


* 


0VERH1 


0011 




PARITY 


000B 




READC 


0028 


• 


REMD1 


0061 


* 


REMD2 


0062 


♦ 


REMD3 


0063 


* 


REHD6 


0066 




REMQH 


0069 


» 


REWOL 


0068 




RKCE1 


0071 




RKCE2 


0078 




RKCE3 


0058 


» 


RNH 


006B 




RWRPCH 


00CA 


* 


RWRPCL 


00C8 




SPUCP 


0024 




SPUFF 


0017 




SPUSL 


0002 


♦ 


5PUVDM 


0004 


• 


spuvum 


0001 


• 


SPU 


00FF 




TIMR2L 


00F8 


* 


TIMR2M 


00F9 


• 


T1MRLN 


00F4 


* 


TIMRLO 


0019 


-» 


VLFC 


000A 


* 


VLFEC 


0016 


• 


VLFTH 


0007 


• 


VLFTL 


0006 


• 


VLFXL 


0030 




UORPCL 


00C4 


• 


WHITEN 


0025 









0167237 

173 
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PA8E 1 



LOG OBJ 



LINE 



SOURCE STATEMENT 



data tabls 



eowwand coding tabls 



ROM PAGE NO. 60 



0F20 


9 




org 


h'f29 




19 


1 






ora© ei 


11 




data 


h'01 


0F21 10 
-ol 


12 




data 


h'10 


0F22 19 


13 




data 


h'10 


0F23 19 


14 




data 


h» 10 


0F24 10 


13 




data 


h* 10 


0F2S 10 


16 


- 


data 


h* 10 


9FS6 99 


17 




data 


h'99 


0FE7 19 

»1 


16 




data 


h'10 


19 


1 






0F26 19 


20 




data 


h*10 


9T29 02 


21 




data 


h'92 


0F2A 80 


22 




data 


h*80 


spsclfisd 


position . 








0F2B 0F 


23 




data 


h*af 


0f2C 99 


24 




data 


h*90 


9F2D 99 


23 




data 


M 00 


0F2E 99 


26 




data 


h'00 


0F2F 90 


27 




data 


h*99 




26 


1 






0P39 99 


29 


data 


h*9B 


Of 31 99 


30 




data 


h'00 


0F32 99 


31 




data 


h'00 


9T33 99 


32 




data 


h'00 


0P34 99 


33 




data 


h'ea 


0F39 09 


34 




data 


h'90 


0P36 09 


33 




data 


h*00 


OF37 09 


36 




data 


h*99 




37 


1 • 






0F38 00 


36 




data 


h*99 


0F39 90 


39 




data 


h 9 9B 


0F3A 09 


40 




data 


h'00 


0F3B 99 


41 




data 


h»90 


9F3C 99 


42 




data 


h*00 


0F3D 00 


43 




data 


h'00 


0F3E 99 


44 




data 


h'00 


0F3F 20 


43 




data 


h'20 




46 


t 








47 


t 








46 


I ASCII 


ceding 






49 


1 







»00» road status 

*01' indicator power cont 

•02* indicator mods 

•93' dsvics input control 

•04' dsvics output eontro 

•03' po w s r rslay control 

•06' clsar display 

•07* dsvics display eontr 



•06' inmort cnaractsr 
•09' rsad dsvics data 
*0a' display charactsr at 

*0P* conditional poll 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

coraand sm pans ion 



ROM PA8E NO. 61 
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PAGE 2 



LOC OBJ LINE BtWRCE STATEMENT 



0F40 


90 
31 


1 


org 


h' f40 




92 


1 


f*0-f4f 






S3 


t 








54 


I 








S3 


1 


f40 -f6f -> 


h»ff 




56 


| 






OF40 FF 


37 




data 


h'ff 


0F41 FF 


5B 




data 


h» ff 


OF AC FF 


39 




data 


h»ff 


0F43 FF 


60 




data 


h» ff 


0F44 FF 


61 




data 


b» ff 


0F43 FF 


62 




data 


h»ff 


0F46 FF 


63 




data 


pi» ff 


8F47 pf 


64 
65 


t 


data 


h»ff 


0F48 FF 


66 




data 


h* ff 


0F49 FF 


67 




data 


h*ff 


wrw rr 


68 




data 


h* ff 


0F4B FF 


69 




data 


h» ff 


wr^w » r 


70 




data 


h f ff 


0F4B FF 


71 




data- 


h* ff 


Wr Ate rr 






data 


h» f f 


wr Ar rr 


73 
74 


1 


data 


h« ff 




# j 


1 


f30— f3f 








1 






0F39 FF 


77 




data 


h* ff 


0F31 rr 


78 




data- 


h' ff 


0F32 FF 






data 


h* ff 


BF53 rr 






data 


h' ff 


9F34 FF 


81 




data 


h»ff 


0F5S FF 


82 




data 


h' ff 


0F36 FF 


83 




data 


h» ff 


0F57 FF 


84 
6S 


1 


data 


h*ff 


0F3S FF 


66 




data 


h»ff 


0F39 FF 


87 




data 


h»ff 


0F3ft FF 


88 




data 


h»ff 


0F5B FF 


89 




data 


h'ff 


0F3C FF 


90 




data 


h* ff 


0F5D FF 


91 




data 


h'ff 


0F3E FF 


92 




data 


h'ff 


0F3F FF 


93 
94 


1 


data 


h» ff 




95 


1 


f60-f6f 






96 


I 






0F60 FF 


97 




data 


h»ff 


0F61 FF 


96 




data 


h» ff 


BF62 FF 


99 




data 


h» ff 


0F63 FF 


100 




data 


b» ff 


0F64 FF 


101 




data 


h»ff 


0F63 FF 


102 




data 


h»fT 


CF6B FF 


103 




data 


h»ff 
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0F67 FT 


194 


data 


h* ff 




• 


183 | 








8F66 FF 


186 


tfat* 


h* ff 




8F69 FF 


107 


data 


h» f f 




8F6A FF 


IBB 


data 


H 9 ff 




8F6B FF 


1B9 


data 


h» ff 




8F6C FF 


iia 


data 


H* ff 




8F6D FF 


in 


data 


h» ff 




8F6E FF 


HE 


data 


h f ff 




8F6P FF 


113 


data 


h» ff 






m t 










119 1 


f70-f7f 








116 | 








0F7O C8 


117 


data 


h»c8 


1 8 


8F71 F9 


118 


data 


h»f9 


f 1 


(Pr re F*^ 


119 


data 


h*a4 


1 2 


8F73 B8 


128 


data 


h'b8 


1 3 


0F74 99 


1*1 


data 


h»99 


1 4 


BF73 92 


122 


data 


h'92 


t s 


errs 62 


123 


data 


h'82 


t 6 


8F77 OB 


124 


data 


h*d8 


I 7 




129 | 








8F78 88 


126 ' 


data 


h»80 


1 B 


8F79 9© 


127 


data 


h"98 


t 9 


8F7A FF 


128 


data 


h» ff 


1 blank 


SF7B C9 


129 


data 


h'c9 


1 11 


8F7C FF 


138 


data 


h* ff 


1 blank 


8F7D B7 


131 


data 


Mb7 


| m 


8F7E FF 


132 


data 


f>*ff 


1 blank 


8FTF FF 


133 


data 


h»ff 


1 blank 




134 | 










13S t 


fBB-fBf 








136 f 








ROM PAGE 


NO. 62 








8F60 FF 


137 


data 


*• ff 


1 blank 


9FB1 BB 


138 


data 


h'86 


1 A 


8FB2 S3 


139 


data 


h* 83 


1 b 


BFB3 C6 


148 


data 


h'c6 


I c 


SFB4 Al 


141 


data 


h»ai 


t d 


BFB3 86 


142 


data 


h*86 


I £ 


8F86 BE 


143 


data 


h'Ba 


t F 


ofb7 aa 


144 


data 


h'B2 


I B 




145 t 








OFBS 89 


146 


data 


h'89 


1 H 


8FB9 CP 


147 


data 


h»ef 


« X 


8F8A El 


148 


data 


h»al 


t J 


0F8B FF 


149 


data 


h» ff 


1 blank 


0FBC CT 


138 


data 


h»e7 


f L 


8F8D FF 


131 


data 


h f ff 


1 blank 


OF BE FF 


132 


data 


h»ff 


t blank 


BFBF C9 


133 


data 


h»c8 


1 o 



134 | 

139 | f98-f9f 
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136 


i 










OF90 


0C 


137 




data 


h'Bc 




p 


0F91 


FF 


13& 




data 


h* ft 




blank 


0F92 


AF 


139 




data 


h'af 




•» 


0F93 


92 


ISO 




data 


h»92 




B 




FF 


161 




data 


h 9 ff 




blank 


OF93 


CI 


162 




data 


h* el 




U 


0F96 


FF 


163 




data 


h f f f 




blank 




FF 


164 




data 


h* f f 




blank 






163 


1 










OF98 


FF 


166 




owe a 


h* f f 




QtSnK 


0F99 


FF 


167 




data 


n tt 




oianK 


0F9A 


FF 


168 




data 


h* f f 




blank 


0F9B 


FF ' 


169 












0F9C 


FF 


1TB 




DIVA 


n' TT 




hi .ami* 

oianK 


0F9D 


CC 

* * . 


1/1 




oat a 


n 1 ' rr 




blank 




FF 


lie 




OKI 


n* tt 




DianK 


0F9F 


BF 


I/O 




oava 


feat *•« 

n* or 




DianK 






1 


f 














i /a 


1 


Taw™raT 












I/O 


1 










OF AO 


FF 


1 / / 




oaca 


n* tt 




blank 




CMS 


1 TO 

l /e 




data 


h f 88 


* 


A 




cu 


1 #7 




data 


n oo 


* 


b 


OF A3 


C6 


ISO 




oava 


n w Co 




C 


0FA4 


at 

HI 


lOi 




data 


n' ai 




d 


WrHg 


ne 
OO 


loe 




data 


h* 86 




£ 


0FA6 


8E 


163 




data 


h'&» 


J 


F 


0FA7 


62 


164 




data 


h*62 


1 


B 






low 


f 










W*HB 


AO 


166 




data 


h*89 




H 


0FA9 


nr 


*Or 




o«« a 


h* cf 




I . 


vrHH 


bx 


loo 




data 


h* al 




J 


OFAB 


FF 


IB9 




data 


h* ff 


J 


blank 


or oc 


C7 


190 




data 


h*c7 




L 


ofad 


FF 


191 




data 


h»ff 




blank 


OFAE 


FF 


192 




data 


h»ff 




blank 


BFAF 


CO 


193 




data 


IV cO 




0 






194 


1 














193 


1 


fbO-fbf 












196 


1 










OFBO 


ac 


197 




data 


h"8c 


f 


P 


©FBI 


FF 


196 




data 


h- ff 


1 


blank 


0FB2 


AF 


199 




data 


h»af 


1 


r 


OFB3 


32 


200 




data 


h»92 


f 


S 


OFB4 


FF 


201 




data 


h»ff 


1 


blank 


0FB3 


CI 


202 




data 


ft- el 


t 


blank 


0FB6 


FF 


203 




data 


h» ff 


1 


blank 


0FB7 


FF 


204 




data 


h» ff 


1 


blank 


0FB8 


FF 


203 
206 


I 


data 


h» ff 


I 


blank 


0FB9 


FF 


207 




data 


h* ff 


t 


blank 


OFBA 


FF 


208 




data 


h»ff 


1 


blank 


OFBB 


FF 


209 




data 


h» ff 


1 


blank 


OFBC 


FF 


210 




data 


h»ff 


f 


blank 
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F eil data h»ff % blank 

F 212* data h'ff | blank 

9FBF FF 213 d**8 h'ff | blank 

81* | 

219 f 

216 t T Pio f control data 

21? | 



ROM P 


t AQC N 




QFCB 




CXO 










rc 

rr 


ttv 


SFC1 


rr 


ess* 


8FC2 


FF 


BSE 


BFC3 


FF 


BmS 


SFC4 


13 


224 


0FC9 


11 


ZE3 


acre 


rr 


ecb 


8FC7 


16 


227 


•fcb 


FF 


228 


SFC9 


FF 


229 


«FCA 


FF 


238 


OFCB 


FF 


231 


8FCC 


FF 


232 


0FCD 


12 


233 


6FCC 


FF 


234 


8FCF 


17 


239 






236 f 


W1M) 


FF 


237 


6FD1 


38 


238 


6FD2 


34 


239 


0FD3 


IS 


248 


8FD4 


32 


241 


8FDS 


14 


242 


8FD6 


36 


243 


8FD7 


FF 


244 


8FD8 


31 


249 


8FD9 


39 


246 


0FDA 


39 


247 


6FDB 


FF 


248 


OFDC 


33 


249 


•FDD 


30 




8FDE 


37 


291 


6FDF 


19 


292 






293 | 






294 | 





h» feS 






data 


n* f f 






data 


h 1 f r 






data 


Mff 






data 


h»ff 






data 


h» 13 


1 


on / < 


data 


h»ll 


1 


ovant 


data 


h» ff 






data 


h«16 


1 


cl»*r* 


data 


h» ff 






data 


h* ff 






data 


h* ff 






data 


h» ff 






data 


n"ff 






data 


h* 12 


f 


auth 


data 


h»ff 






data 


h»l7 


1 


■and 


data 


h»ff 






data 


h»36 


1 


6 


data 


h*34 


t 


4 


data 


n* 18 


f 




data 


h'32 


1 


2 


data 


hM4 


1 




data 


h*36 


« 


6 


data 


h' ff 






data 


h'3l 


1 


1 


data 


h*39 


1 


9 


data 


h»39 


1 


9 


data 


h» ff 






data 


h*33 


I 


3 


data 


h*38 


1 


8 


data 


h«37 


1 


7 


data 


h»»9 


1 


•can 



RON PA8E NO* 63 

8FC7 239 ©rfl n» f»7 

296 | 

297 |* kvyoean data 

298 i 

0FE7 37 299 data h»37 I 171 
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UdJ 


1 TMC 
Lint 


SOURCE 8TATEMENT 






(Brfco 


/%*% 

wu 


260 


data 


h'00 


I 




0FE9 


w 


CO X 


data 


h'B0 


1 




0FEA 


00 


262 


data 


h>60 


1 


no u*a 


©FEB 


32 


263 


data 


h*32 


1 


•Z* 


0FEC 


00 


264 


data 


h*00 


f 


no umm 


0FED 


34 


26S 


data 


h'34 


t 


»-4» 


eFEE 


13 


266 


data 


h* 13 


I 


•on/off 


0FEF 


00 


267 


data 


h v 00 


1 


no ua» 


0FF0 


14 


266 


data 


h» 14 


t 


t — • 


0FF1 


IS 


269 


data 


h» 13 


I 


pc/fc «c 


0FF2 


16 


270 


data 


h*16 


1 


» e » 


0FF3 


36 


271 


data 


h'36 


t 


•6 1 


0FF4 


17 


272 


data 


hM7 


1 


%/mmnd 


offs 


00 


273 


data 


h*90 


1 


no ***m 


0FF6 


00 


274 


data 


h*00 


1 


no uit 


0FF7 


12 


273 


data 


h f 12 


t 


a/auth 


0FF6 


10 


276 


data 


h«10 


1 


»♦* 


0FF9 


11 


277 


data 


hMi 


1 


a/avant 


0FFA 


33 


276 


data 


h»33 


t 


»5* 


0FFB 


33 


279 


data 


h'33 


1 


•r 


0FFC 


30 


2B0 


data 


h*30 


I 


•0» 


0FFD 


39 


261 


data 


h v 39 


1 


»9» 


0FFE 


38 


2B2 


data 


h»38 


1 


•0» 


0FFF 


31 


283 


data 


h* 31 


t 


• 1» 






264 t 














283 I 














286 


and 
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PA8E 



U3C OBJ LINE SOURCE STATEMENT 



1 I 1 — 

2 f 7.1983. 

3 f ldlsp.asa VI. 0 

4 | <TWP*74«P> 

Si 

6 | display roue In* 

7 I 

a i 

g , 



•nolist 
•list 



302 | 
3*3 f 



ROM PAGE NO* 44 



OBOO 




304 








h'bOO 






305 


t 












306 


1 


intsrr 


~up~t» wru 


ibl. 






307 


1 








QBOO 


3P3a 


308 






st 


a, dlsps 


obos 


44 


309 






Id 


•,20100b 


0803 


13 


310 






Ken 


a, sir 


0BO4 


36GF 


311 






•iclr 


iltlOllllb 






312 


1 












313 


I 












314 


t 












31S 


1 


push 


rsgistsr 






316 


1 












317 


1 








0BO6 


£930 


31 a 








hl,displ 






319 


I 












380 


1 


count up lsd 


counter 






331 


1 








obob 


3CBD 


322 






id 


a, lseotl 


08OA 


oa 


323 






inc 


* 


OBOB 


3F8D 


324 






st 


a, lvcotl 


0B0D 


00 


329 
326 


1 






a* Ch«0 


OBOE 


B3 


327 






b 


displO 


0BOF 


3C8E 


32B 
329 


t 




Id 


a, lscota 


eBit 


06 


330 






inc 


a 


0B12 


3F8E - 


331 






St 


a* XscotM 






332 


1 








0B14 


DO 


333 






cmpr 


a, «h*0 


OBIS 


B3 


334 






b 


displO 






339 


1 
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CP/M TLCS-47 088EW8LEW VE-2 



LOC OBJ 


LINE 




SOURCE STATEMENT 


0B16 3C8F. 


336 




Id 


a t lacotft 


eaxa 96 


337 




inc 


a 


0B19 3FBF 


338 




st 


a, lacoth 




339 


1 






0D1B DO 


340 




cmpp 


a,Ch*0 


0B1C B3 


341 




b 


dlapie 




348 


1 








343 


I 








344 


I 


counter ow 


p flom 




3^9 


I 








3+6 


1 






OBlD 4F 


3*7 




Id 


a, th'f 


0B1E 3F8F 


348 




mt 


a v lacoth 


0820 43 


349 




Id 


a,Ch»3 


0S21 3F8E 


330 




•t 


a* lecotai 


0B23 


391 




Id 


a, fh*0 


0024 3F6D 


392 




at 


a, laeetl 


0B26 3C±33 


393 
394 


1 


Id 


a,diaplw 


6B28 


399 








BBSS SE 


396 




tnt 


a*2 


BBS9 AF 


397 
398 




b 


diaplS 


9B2A 3B3B 


399 
360 


1 


and 


a, £1811* 


0B2C 3F33 


361 


1 


at 


a*dl»pl» 


gipffy B3 


362 




b 


displ0 




363 


% 






082F 3624 


364 


diap!2t or 


*,£0100b 


0831 3F33 


369 




•t 


e,displ» 




366 


t 




• 




367 


1 








368 


1 


lad -on- 






369 


1 








370 


1 






0B33 


371 


dimpl0t Id 


a, dlaplM 


OB39 SE 


372 




tnt 


a, 2 


0B36 6B63 


373 




b 


dlaoll 




374 


t 








379 


1 








376 


1 


rwal part 






377 


1 








376 


1 








379 


1 








380 


1 


lad *on* 






381 


1 






0838 W 


382 




tnt 


*.3 


0839 6B4P 


383 




b 


dlap!3 




384 


1 








389 


1 


Md *on* 






366 


1 






0B38 3837 


387 




and 


a, £01 lib 


0B3D 3F33 


388 




at 


a f d lap 1m 


983P 3C39 


389 




Id 


a, ldatat 



I invert flag 



l M , -)»0» 



t •0*-)M* 



* t imaosnaly part 



t lad «on v 
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ROM PASS NO. AS • 



0B41 


3AA1 






out 


*,Xop01 


0B43 


3C36 






Id 


a, ld*tn2 


0B43 


3AA2 


398 




out 


a, %op02 


QB47 


3BS6 


393 




elr 


«6p06,l 


0B49 


3826 


394 




mwt 


*op0&,2 






399 


1 






0B4B 


3923 


396 




Mt 


spuvsl 4 2 






397 


1 






0B4D 


6B89 


Ton 




b 


dimple 








1 










Aftft 
WU 


1 l»d 












f 










AM 
HIOC 


dlsp!3i or 


a, £1 008b 


0B31 








St 


A, rflttplM 


0BS3 




"403 


t 


Id 


a,ldatll 


0B33 


dHHl 


40b 




out 


a,*Op01 


0857 


3C38 


407 




Id 


a, ld»tl2 


0B39 


3AA2 


408 




out 


a, %op02 


0B5B 


3B16 


409 




Sttt 


*©p08 t l 


0B5D 


3B&& 


4X0 




clr 


*op0£,2 






411 


1 






0BSF 


6B89 


412 




b 


dispiB 








I 










414 


I 










415 


I lmaginaly 


part 






416 


1 










417 


1 










418 


i n»y 


scan rsady 






419 


t 






0861 


3923 


420 






spuvsl, 2 






421 


t 






0BG3 


SF 


422 


dlsplls tttt 


*«3 


0B64 


B9 


423 




b 


displ4 






424 


I 










425 


t mm* 










426 


1 






0B63 


3837 


427 




*nd 


«,C0lllb 


0867 


3F33 


428 




St 


a*dlsplw 






429 


1 






0B69 


3C39 


430 




Id 


a* ldaMl 


0B&B 


3AAI 


431 




out 


««%Op0l 


0BSD 


3C3A 


432 




Id 


a,ldasa2 


0B6F 


3AA2 


433 




out 


a* *op0& 






434 


1 






0B71 


3826 


435 




svt 


*©p0S,2 


0B73 


3B96 


435 




clr 


*©p0S, 1 






437 








0B7S 


3925 


438 




•mt 








439 


1 






0B77 


6B89 


440 




b 


tflmpifc 






441 


1 










442 


t lsd 


'on* 
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SOURCE I 


iTATEHENT 




443 


1 




•«£1000b 


087B 3F33 


449 

Alt 




•t 


*,dldplw 


0B7D 3C3B 


4*7 


1 


Id 


ldMll 


0B7F 3001 


4A0 




out 




WW rNQB IVUb ^O 










eeai 3C3C 


4*9 




Id 


>t ld*sl2 


0B83 3M2 


45B 




out 


*©P02 




491 


1 . 






0B89 3B16 


492 




Ht 


£op0Gt 1 


BBB7 3BS6 


493 




clr 


ftop06 v 2 




494 


• 








499 


1 








49ft 


1 r«tu 


m 






457 


1 








49B 


I 






9BS9 2930 


499 
460 


dispiOi 


KCft 


hl,displ 


0BS8 47 


461 


1 


id 


•nth* 7 


0B8C 36AF 


462 
463 
464 


1 


dlclr 


11, 101111b 


0B8E 3C1C 


469 


1 


Id 


*, dlrb 


0B90 13 


466 




»ch 




0B91 3C32 


467 
460 




id 


Afdlspa 


0B93 SB 


469 


• 


rmti 






470 


1 








471 




•nd 
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P06E 9 



SYMBOL TABLE 



« COMMAD 


0013 


• 


CQMMAH 


0015 


» 


COMMAL 


0014 


* 


DATA0H 


0081 


• DATA0L 


0060 


• 


DATA1H 


0063 


•> 


DATA I L 


0062 


* 


0ATA2H 


008S 


* DATA2L 


0084 


• 


BATA3H 


0067 


• 


DATA3L 


0086 


• 


0OTA4H 


0089 


• DATA4L 


0088 


* 


DATACT 


0200 




DCH 


00FE 


* 


OCL 


00FC 


♦ DCtt 


0CFD 




DIBPA 


0032 


• 


DISPH 


0031 




DXSPX0 


0B89 


• DISPIW 


8034 




DISPL 


0030 




DXSPL0 


0B33 




0Z8PL1 


0B63 


DXSPL2 


0B2F 




DISPL3 


0B4F 




DZSPL4 


0B79 




DISPLW 


0033 


EXRB 


00 IC 


• 


FLASH 


03S0 


• 


INCOTM 


008C 


* 


XNCOTL 


Q08A 


* INCOTW 


006B 


* 


KEST 


0022 


• 


KEST0H 


0043 


* 


KEST0L 


0042 


# KEST1H 


0045 


* 


KEST1L 


0044 


» 


KESTSH 


0047 


• 


KEST2L 


0046 


* KEST3H 


0049 


• 


KEST3L 


0046 




KEST4H 


00*8 




KEST4L 


004A 


• KESTSH 


0040 


* 


KEST3L 


004C 


* 


KESTBH 


0021 


• 


KESTBL 


0020 


• KEYND 


0089 


* 


KEYNN 


002A 


• 


KEYOO 


002B 


* 


KEYON 


002C 


• KEYS 


0100 


* 


KEYSB 


02S0 


• 


KEYSC 


000E 


• 


KEYT 


0300 


♦ KEYTB 


0OCB 


* 


LCICOT 


000D 




LDASLi 


003B 




LDASL2 


003C 


LPfiSWl- 


0039 




LDASM2 


003A 




LDATL1 


0037 




LDATL2 


0038 


LDATM1 


003S 




LDATM2 


0036 




LECOTH 


008F 




LECOTL 


0080 


LECOTM 


008E 


* 


LESD 


0310 


* 


LlOVFl 


0600 


• 


LI0VF2 


0D00 


# LHAXN 


03E0 


• 


LREMO 


0E00 


* 


LVLFEX 


0C00 


* 


0VER2A 


0072 


• 0VER2H 


0071 


* 


0VER2L 


0070 


* 


OVERA1 


0012 




0VERH1 


0011 


* OVERL1 


0010 


* 


PflRITT 


000C 


* 


PARITY 


00QB 


* 


READC 


0028 


• READN 


0027 


* 


REMDO 


0060 


* 


REMD1 


0061 


» 


REWD2 


0062 


* REMD3 


0063 


• 


REMD4 


0064 


• 


REM05 


0069 


• 


REMD6 


0066 


* REMD7 


0067 


* 


REMQA 


006A 


** 


REMQH 


0069 


* 


REMQL 


0068 


* RKCE 


0050 


* 


RNH 


006B 


* 


RNL * • 


006D 




RNM 


006C 


• RURPCH 


00CR 


• 


RWRPCL 


00C8 


♦ 


RURPCM 


00C9 


* 


SERVRC 


000F 


* SPUCP 


0024* 


* 


SPUSH 


0003 


* 


8PUSK 


0023 


♦ SPUSL 


0002 


• SPUVDrt 


0004 


» 


SPUVSH 


0000 




SPUVSL 


0003 




spuvun 


0001 


♦ SPW 


00FF 




BPWB 


00C7 




TABLE 


0000 




TXHR2H 


0OFA 


♦ TXKR2L 


00F6 




TIKR2H 


00F9 




TIMRHN 


00F6 


» 


TIHRHO 


001B 


* TIMRLN 


00F4 


♦ 


TIBRLO 


0019 


• 


T1MRMN 


00F3 


* 


TIWHMO 


001 A 


• VLFC 


000A 




VLKEC 


0016 


• 


VLFRB 


0009 


* 


VLFTB 


0008 


•> VLFTH 


0007 


* 


VLFTL 


0006 


* 


VLFXA " 


0052 


♦ 


VLFXH 


00S1 


♦ VLFXL 


0030 


• 


UARPCL 


00C4 




WARPCH 


00CS 


* 


WRITEH 


0026 



* WRITEN 0025 



DEFINED 
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PAGE 1 



LOG OBJ 



LINK 

1 
2 

a 

3 
ft 
T 
• 

9 



SOURCE STATEMENT 



tablo 



7. 1963. 



CTMP4740P) 
rout in* 



•nolist 



•list 



ROM P08E ML • 



8000 63E0 
0002 6C80 



0009 00 



0008 6D00 



27 | 



3« | 

31 

» | 
33 



35 1 
34 
37 | 
3ft 

39 I 
40 

♦1 I 

43 f 



erg 
b 



nop 

b 

b 

b 

b 



h*000 
tMtn 



llovfl 

novfe 

idisp 



ASSEMBLY COMPLETE, 



0 PROS RAM ERROR <S> 
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CP/K TLCS-A7 ASSEMBLER VS. S 

pase 8 



SYMBOL TABLE 



LDZ8P 0B0fl LI0VF1 0600 LX0VF2 CDCO LMAXN 03EO 

LREHQ «ETO LVLFE* CC00 

DEFINED 6 USER SYMBOL (S) 
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CP/W TLC3-47 ASSEMBLER VS. 2 

PA6£ 



LOC OBJ LIME SOURCE STftTEHGMT 



1 , _ 

2 t 7. 1983. 

3 | UovfZ.asa VI. a 

♦ I (TMP4749P) 
3 I 

6 I r »«o t » con. rout in* 

T t 

a i 



9 t — 

•noils* 
•list 

ROM POSE NO. 32 

8DW 269 org h* c 

279 | 

271 | 

272 f 

273 | push roelstor 
£74 | 

875 | 

0DOO 3F72 276 st *,ov«r2* 



277 Id «,£9109b 

«»3 13 276 Kcft «,sir 

9D94 366F 279 slclr 11.191111b 

9096 2979 269 itch hl,ovsr21 
2B1 tt 

262 || tl»or2 stop 

263 || 

9D96 49 204 Id *, £9 

9D99 3A80 263 out « v »opld 

2*6 It II 111 f tint tlllf I Mill I II1UI till III intuitu 
267 It tut mutt tutu It II III III ItttttttttlllUIIlt 
266 | 

269 it chock Nl routino * 
299 | 

9D9D 3CSB 291 Id a, mh 

9D9D 91 292 eopr *,£1 

0O9E 6D43 293 b row 1 TO | Nl mas not '1' 

894 u 

295 it Mi«l 

296 |t 

9019 3BD9 297 tsstp «09, 1 | chock port for rmoti 

O012 AP 296 b r*»299 f port »•* * 1* , it w*« 



stsrt bit 



299 | 

399 || it mas stsrt bit 

391 | 
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CP/W TlXS-47 ASSEMBLER V2.2 



LOG OBJ 

0013 42 

0014 3F&B 



0016 3B06 

0018 4F 

0019 3FFA 
0D1B 40 
0D1C 3FF9 
0D1E 47 
0DIF 3FF8 

0021 4A 
0D22 3A80 



0D84 2970 
©DEB 47 
0027 36AF 
0029 13 
0D2A 3C72 

0D2C 3B46 
2B 



LINE 



SOURCE STOTEMENT 



CD2F 39F0 
0031 B3 

0D32 A4 



0033 3B06 
0039 4F 
0036 3FFA 

0038 4S 

0039 3FF9 
0D3B 4E 
0D3C 3FFB 

0O3E 48 
0D3F 3«SD 



302 
303 

304 | 

305 f 
306 
307 
308 
309 
310 
311 
318 
313 11 
314 
313 

316 tl 

317 Ml 

318 || 

319 r*a300t 
320 

321 
322 
323 
324 || 



Id 
«t 

setting tis*r2 



swt 

Id 
st 
Id 
st 
Id 
st 

Id 
out 



Xop06 v 0 

*,tisr€h 

a,£h*d 

a*tlnr2n 

«, tun-el 

*, Hopld 



return rout Ins 



327 t 

328 |t 

329 r*m200t 
330 

331 | 
332 

333 | 

334 | 

333 rsm210t 

336 

337 

338 

339 

340 

341 

342 || 
343 
344 

343 || 



xeh 
id 

diclr 

xch 

Id 

clr 
rsti 



tsstp 
b 



Mt 

Id 
st 
Id 
st 
Id 
st 

Id 
out 



hl v ovar21 
*,£0111b 
11,101111b 
a, sir 

%op0&,0 



•puvsn, 3 
r«*210 



%op0&,0 

*, t i»r2h 

« t C3 

* t t i wnrZm 

«.£h*s 

*, tivr2L 

*,«6 
«,*opld 



ROM PR8E NO. 53 * 



0041 6024 346 b 

347 illllltllllllllltlllllll 

348 11 11111111 tim Mil Mill 

349 lllltlllllllUlllllltMl 

330 | 

331 I 

332 | HI m«s not • I* 

333 | 



f N2-2 



I tim*r>2 start 



jump to rstui^n rout ins 
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CP/M TLCS-47 ASSEMBLER V2. Z 

PBBE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0D43 


3C6B 


334 




Id 


a, mh 




not 


333 






m MB 






MC 




tMtp 


— + 


QD47 




M7 
«*w # 




ta 


rmmi 101 




AA 
BO 


MB 




b 


* flM>f> 

raivuv 








f I 










360 


f 










J© I 


r*ml20i 


Id 


** »P 


0O4A 


3F6B 






•t 


a, mh 


CD4C 


3F6C 


363 




•t 




•OH 




JM 




*t 


a^ mi 






363 


1 








6024 






b 


rm300 






36? 


III 










368 


til 










369 


111 






0032 


39B* 


370 


rwNll0i 


tttt 


*puvmn f : 


0DS4 


89 


371 




b 


r*ml20 






372 


I 










373 


1 


data ( 


craat rout : 






374 


t 






0OS9 


397© 


373 






■puvth, i 






376 


f 






0D37 


3932 


377 




elr 


spusl* X 


► off 
















376 


1 






0039 


6024 


379 




b 


r*M3M 






360 
361 


1 


•no 





I FX warn not • 1' 

I <hmy c u rra nt Iy diprrtiiid 

I rwturn 
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CP/H TLCS-47 ASSEMBLER V2.2 



pose 



BYMBOL 



S"ABLE 



* COMMAD 

♦ DCH 

* DI8PH 

• INCQTH 

* KESTOH 

♦ KEST2H 

♦ KEBT4H 

# KEYND 

♦ KEYS 

* LCI COT 
LDATM2 

* LEC0TI4 

♦ LVLFEX 

♦ OVERA1 

♦ PARITY 
REM 120 

• REMD0 
« REM04 

* REMOA 
RNH 

* RWRPCL 

• 8PUSH 
SPUVGH 

♦ 8PWB 
TIMR2M 

• TIHRLO 

* VDATAL 

• VLFTB 

♦ VLFKH 



0013 
00FE 

0031 



0087 



002C 

0100 



0036 
003D 
0C00 
0012 



0D49 
00B0 



00C8 



00F9 
0O19 
0017 



0031 



• CUMMFC 

• DCL 

• DISPIW 

• INCOTL 
"* KESjm. 

• KEST2L 

• KEST4L 

• KEYNN 

• KEY6B 

• LDATL1 

• LDXSP 

• LIOVP1 
0VER2A 

• OVERH1 
RE1000 
REM200 

» REKDl 

• REHOS 

• REHOH 
RNL 

• RWRPCM 

• 8PUSK 

• SPUV8L. 

• TABLE 

• TXHRHN 

• TIRRMN 

• VLFC 

• VLFTW 

• VLFXL 



0013 


• C0MM8R 


0014 


* 


DOTOCT 


0200 


00FC 


• DCH 


00FD 


* 


DISPA 


0032 


0034 


• DISPL 


0030 


• 


DISPLW 


0033 


0039 


* iNcam 


003A 


• 


KEST 


0043 


0022 


♦ KEST1H 


0023 


* 


KE5T1L 


0024 


0036 


• KEST3H 


0029 


* 


KEST3L 


0028 


002A 


* KESTBH 


0041 


♦ 


KESTBL 


0040 


00SD 


* KEYOO 


Q02E 


• 


KEYOM 


002F 


0250 


• KEYBC 


000E 


* 


KEYTB 


00CB 


0037 


* LDATL2 


0036 


• 


LDATWl 


0035 


0800 


• LECOTH 


003E 


* 


LECOTL 


003C 


0600 


» LUPIN 


03E0 


* 


LREMO 


0E00 


0072 


* 0VER2H 


0071 




0VER2L 


0070 


0011 


* OVERL1 


0010 


* 


PORITT 


000C 


0D48 


REM 100 


0D43 




REH110 


0032 


0D2F 


REM210 


0D33 




REM300 


0D24 


0061 


• REMD2 


0062 


• 


REMD3 


0063 


0063 


• REMDS 


0066 


* 


REMD7 


0067 


0069 


• REMOL 


0066 


• 


RKCE 


0030 


006D 




006C 


* 


RURPCH 


00CA 


00C9 


* 5ERVRC 


000F 


• 


SPUCP ' 


0021 


0020 


SPUSL 


0002 


* 


SPUVDW 


0004 


000S 


* SPUVUW 


0001 


* 


SPU 


O0FF 


0000 


T1MR2H 


00FA 




TIHR2L 


00FB 


00F6 


• TXHRHO 


001B 


• 


TIWRLN 


00F4 


00F3 


* TIMRWO 


001A 


* 


VDATAH 


0018 


000A 


* VLFEC 


0016 




VLFRB 


0009 


0007 


• VLFTL 


0006 


* 


VLFXA 


00S2 


0030 


• UARPCL 


00C4 


* 


WORPCrt 


00C3 



DEFINED 116 USER SYMBOL (8) 
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C0003* 



<oo2o> 

<0021> 
<0024> 
<0023> 
<002D> 
<002F> 
<0031> 



3 
4 

3 

6 
7 
9 
9 
1 0 
It 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
2S 



Drop Processor ttain Routine 



;R0 
:R» 
;P.2 
:R3 



Using Pegister - **•>■>>»•>>>>>>>> 
Ban* 0 
Riglster — Converter 
Register — Used in drop pell »»p 
Regixter — Converter 

Register — Converter , Soft counter 
Register RF cable switch < Store cabl* num. 



— - General 

— General 
General 

— Cenelal 
: P4 General 



P7 
R6 



Counter Tor count "4 CUD 



iR7 






aodress 






<<<<<.«<«<*. Port 






:P1 




<4> <3> <2> <1. '0^ 


$ub*c--ib«r Select 




;P» 


'7> 




Test s«itch •* Reset out • 


IS" 


;P4 


<3 - 


<2> <1> <0> 


Converter Control 




;P3 


r z > 


<2> <l > 


Drop Scan Switch S2.S1 




;P3 


<4i 




VLF 0»JT 




;Pt 


'3 - 


<2> «*1> <0> 


Power Oetec+ I 




;P7 


<" 1 > 


<0> 


II 




:P7 


r 7 * 


<2> 


ECU flddretf* 







29 


; CODE 




«dd»*tss 


Coaent 




pin out 


\000?> 


30 


DAT_1 


EOU 


00001 001B 


Tuning d*ta 


'1 ' 


CI 


1 


<0001 > 


31 


D*T_0 


EOU 


OnnooOOIB 


■ Tuning data 


0* 


0 


1 


<oooe> 


32 


CLKDA T 


EOU 


OCOOt O0OB 


. Clod data 


' i * 


9 


0 


<0O0A> 


33 


L0DDrt T 


EOU 


00001 010B 


. Load pulje 


•jata 1 * 


o 




< 0994 > 


34 


PwPDTft 


EOU 


U00001 00B 


Poui&r o* f 




O 


4 


<0OOC> 


3? 


PURDT*. 


EOU 


00001 1 00B 


• Po u er on 




0 


4 


<0003> 


36 


0ABL_* 


EOU 


000000MB 


- Cable Select 


H 


0 


3 


< 0OOB> 


37 




EOU 


ooooi one 


C»bl* :«ltCt 


B 


o 


3 


f nnnn> 


38 


PETDA" 


EOU 


00001 1 01B 


Po»ir check 




0 


3 


<009e 1 


39 


CnBL_C 


EOU 


000001 1 0B 


Cable Select 


C 


0 


6 


< 00 0E* 


40 


CABL_r 


EOU 


nnooi t 1 


Cable Select 


D 




< 



41 ; 

42 ; 

43 C0UHT_P5 

44 : — . — — - 

:DE-'C*-T 
;D3PCHT 
; SETD-T 
:REr*-T 



— "aliable conrtant 

EOU 3 • 0*?4 Pi-j*r 

Sub. Command constant 



lebel 



43 
*6 
47 
48 
49 
50 
31 
32 
33 
34 
33 
36 
37 



EOU 
EOU 
EOU 
EOU 



00H 
01H 
02N 
03H 
Hem or v loc. 



t*evice cC'«*rol 
Device dirplfii' control 
Set data to device 
Read data 



; Label 
PWRDE" 
CHmMEL 
SUBNES 
SHDMES 
SUBPWR 
3UBSWT 
DSPP01 





head 


oddest -Consent 


EOU 


2 OH 


; 01 Command 


EOU 


21H 


I 03 Co»ft*n<j 


EOU 


24M 


; 94 Conn and SUB 


EOU 


25H 


04 Co»t»4nd 


EOU 


2DH 


03 Command 


EOU 


2FH 


: 06 Conn and 


EOU 


31H 


; 07 Command 



APPENDIX B 
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FILE i DROP7_RST:UEHAP6 HEULETT-PwCKAPO : 8041 Assembler 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



<0038> 
<0036> 



DEVPOL 
F0P84 

i 



0000 19 

0001 04<?9 

0003 93 



0009 

000? 237F 

OOOB 39 

OOOC 23FF 

000E 39 

OOOF F3 

0010 A3 

0011 33 

0012 63 



0013 B826 
0013 B04O 



ooi? eesr 

0019 BOFF 

001 B BB1C 

O01D B031 

001F B831 

0021 BB07 

0023 BOFF 

0023 18 

0026 EB23 



0028 
P02O 
002C 
002E 
0030 
0031 
0033 



B838 
BP 06 
BB03 
BOFF 
18 

EB2E 
EA2C 



0035 BF04 



0037 2304 

0039 1402 

003B 2303 

003D MD2 



START": 



38 

39 
60 
61 
62 
63 
64 
63 

66 ; 

67 ; 

68 ; 

69 

70 START: 

71 ; 
72 
73 
74 
73 
76 ; 
77 
78 
79 
SO 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
93 
96 
97 
98 
99 

100 
101 
102 
1 03 
1 04 
1 03 
106 
107 
108 
1 09 
110 
111 
112 
113 
114 



EQU 
EQU 



38H 
36H 



08 Command 
84 Command 



ORG 
PIS 

■jmp 

ORG 
RETP 

OPG 
JMP 



OH 

I 

START 
3W 

7H 

TIM I NT 



Pi#nable ext interrupt 
Start Addrcf? 



TIMER INT. 



INILFI 



INILP2: 
INJLP3: 



ORG 



(10V 
OUTL 
MOV 
OUTL 

EN 
CLR 
OIS 
STOP 



MOV 
MOV 



MOV 
MOV 

MOV 
MOV 

MOV 
MOV 
MOV 
IMC 

MOV 

MOV 

MOV 

MOV 

INC 

DJN2 

DJNZ 

MOV 



MOV 
CALL 
MOV 
CALL 

nov 



09H 



A,#07PH 
PI , A 
h.»0FPM 
PI , A 

FLAGS 

F1 
TCNT1 
TCNT 



P0,t$MDMES*1 
8R0,«04 0H 



R0,fFOR64*1 
<?RO, *0FFH 

P0.»01CH 
8P0,*DRPPOL 

R0,iDPPPOL 
R3.t7 
8P0. 4 OFFH 
PO 

P3,INILFT 

P0.»tEVPOL 
P2,»* 
R3. #5 
8R0,«0FFH 
RO 

R3,INILP3 
P2,IH1LP2 

R7,#04H 



A,#PURDT0 
ALL CUT 
A > #CABL_A 
ALLCNT ~ 
A,#CABL_C 



! PESET PULSE Fnp PEP 1 FERAL *»P0CE3S0P 



enable flags IBF OBF 

Fl — use for command header" r AO ? 



*a:*d=— <* Initialise 
04 command buffer clear 



34 command buffer clear 



regiftffp bank 1 R4 

*Set- Drop poll map head addr*u 
for interrupt initial start. 



t » op Poll Map initialization. 



C't-'ice Poll Map mi 1 i al jzst ic 



Initialize sddrer* Pegister. 

for interrupt rout ine rtar* jng 

: All coverter switch off 



Clear Subscribe*- data 



LOCATION OBJECT COCE LIME 
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003P 5454 

0041 C5 

0042 23 OA 
0044 62 

0043 BD03 

004? 25 
0048 43 



004? 0676 
0048 7630 

004D 11 
004E 0449 

0050 A3 
0031 22 

oos2 *e 

0U53 03F7 
0053 F649 
0 0C7 FB 
0058 03 SB 
OOSA B3 

0 03B 64 
003C 66 
003D 68 
OOSE 6A 
0»>3F «C 
0OAO 6E 
006* 70 
0062 72 
0*63 74 



006-* 
0066 
QA68 

006C 
006E 
0070 
0072 
ft 074 



04 8F 
0497 
0449 
B * 
MDm 
X44C 
9449 
C47F 
Z404 



C»i76 E557 
Oy"ft e 0 
0*J79 F264 
007B 5438 
007D »4*9 



0O7* 2300 



1 1? 
1 16 
! t7 

ttd 



SOUFCC L I HE 
CALL 
CALL 



ALLCHT 
INJTJ> 



119 




SEL 


RB6 


120 




MOV 


A.«0t0 


\Z\ 
122 




MOV 


T, A 




nov 


R3,tC0UNT_RS 


123 


1 






124 




EN 


TCNTI 


125 




STRT 


CHT 


126 







127 


» 






126 


START2; 


JN1BF 


COHT1 


129 




JF1 


STARTS 


130 


; 






131 


STPRT4I 


IN 


A,D8B 


132 




JMP 


START2 


133 








134 


STtttT3 1 


CLR 


Fl 


135 




IK 


A,DBB 


136 




nov 


R3.A 


137 




ADO 


A, 0-9 


138 




JC 


START2 


139 




nov 


A.R3 


140 




ADD 


A,«COMMAND 


141 




JMPP 


OA 


142 


t 






143 


COMMAND : 


DB 


COMO 


144 




DB 


com 


143 




DB 


COM2 


146 




DB 


COM3 


147 




DB 


COM4 


148 




DB 


cons 


149 




DB 


C0M6 


150 




DB 


con7 


131 




DB 


cone 


132 


I 






153 


COM©: 


JMP 


RESET 


134 


COM1 : 


jnp 


RPDL 


155 


conr: 


jhp 


START2 


136 




JMP 


CTFC 


137 


corw: 


JMP 


smo 


138 


COM3 1 


j«p 


SPC 


139 


con* i 


jffp 


START2 


»60 


COM? : 


JHP 


SDPS 


161 


COM? : 


JMP 


SDEPS 



Power d*t«Ct lini Ini t i*l l =»t ion 

t 

; Tj»cr count«r set 01 Oh 

; »■■• initial iz« «nd ■«*«« 

; IBF Cull 7 

C**t of using eo»»*nd port 

: 

; Error — D*t* Co»»ing ignored 

; Fl t\*} clear 

; Input CoMtnd 

; If tnt«r co»»*nd is lnw#Md ont 

; C input > 

l 

; E*tift*t* Jump »ddr«»» 



CT. 



r*s«t coM*n<J 

r««d pow«r d«t«ct lint 

not *«*ign«d 

co**«n4 t»jn«r (r«qw«ncv ch»noe 
•end »«is*9e to *«vice r*iron*i 
fubrcri^tr po»*«p,c»bl* control' 
not »sx*gn«d 

d«<in« drop poll *«uu«nc« 
3*.fir># d*«ic« poll i«ay*ns« 



162 
1€7 : • 54 
1*4 CONT 1 : 

lt>6 



Con*«nO r«iponf« 



166 

169 : 

J 70 * 

171 ?*»mPTS: 



MOV 
MOV 
JB7 
C»*LL 
.IMP 



P0.»FOF^4*1 
p . 4PA 
C0MT2 
RESP84 
STAPT2 * 



^4 C>«»*f'J •■•»S O-t-t'jrO 



Co»i>»nd r«*pon«» 
KOV A.tOOH 



« 
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0167237 



r IL t: DMT7JT9T HE-LFTT -r*crarp-. 3041 ft»«*»l«~ 

LOCATION OBJECT CODE LINE S0V*CE LIME 



0081 90 

0082 0449 

0084 B826 
0086 FO 
0 087 F249 
0089 D27F 

0098 34 ID 

008D 0449 



00«F BA00 
0091 BB01 
0093 34FC 
0093 04 M 



0097 OE 

0098 330F 
009A AB 
009B OF 

009C 47 
009D 4B 
O09E BB20 
00A0 AO 
00A1 BA01 
00 A3 BB02 

O0A3 34FC 
O0A7 14«8 
O0A9 0449 



OOAB B820 
OOAD FO 
QOHE 43C0 
OOfO AA 
OOEt 34C8 
0083 83 



0084 B821 
0 086 BB03 
00P8 34 10 
008 A 23FF 
ODBC DB 
OOBD C64D 

OOBF B821 
00C1 FO 
00C2 03FA 
00C4 F649 



1 72 
173 
174 
173 
176 
177 
178 
179 
13« 
181 
182 
183 
184 
185 
18* 
157 
ISA 
189 
1 on 

191 
192 
193 
194 
193 
19£ 
197 
198 
1 9° 
200 
201 
202 
203 
204 
203 
206 
207 
209 
209 
210 
211 
212 
213 



tlOV 
JT1F 

HOV 
tlOV 
JB7 
JP6 

CALL 

JMP 



STS,A 
START2 

RO,«SMOHES*» 
A.9R© 
START2 
STARTS 

RES 04 
START2 



; * ******* * 

*»«#******************* * 

PE C £T: HDV R2,*90 

nov R3,»oi 

CALL PESOUT 

JMP START 0 

• • Read power detect lint 
FFDL 



04 response ts f**t .return. 
04 rctponit 19 not *.'i*t.r«„t ttatus «• return. 

Send to D»t%_Proc*ss©r 

return »ain rout in* 

Send resoni* "00" t>*f or« r*yet- 



r«*«t 



now 

QHL 
MOV 
MOW 

SWAP 

OPL 

HOV 

MOV 

MOV 

MOV 



A.P6 
A,»0FH 
R3.A 
A.P7 



R.R3 

RO^PMP.DET 
ARO.A 
R2.401H 
R3.AD2H 



t R**d ECU Addre** > 

po««r detect T 2 I 0 



po^er detect :•: 3 4 
r. ECU Addreij 

i) - — pnuer det . — 3 



CALL RESOUT 
CALL PS 
JMP START2 



MOV 
MOV 
ORL 
MOV 
CALL 



R0,«P"RDET 
A.8P0 

ft,»11000000E 

R2.A 

PURCKK 



2 butt send to data prowisor 

S€nd to D«t^P>*oc«iror 
Call subicrivtrs powtr check 

set po"*r <s?t«ct lif»* *H high* 



tf-.f i* sobjcnvtr power on 

. For Subscriber th%t po-ered of 



21* : 


• Change 


Tuner Frequtr 


217 : 

218 CTFC: 


MOV 


R0» •CHAHEL 


219 


MOV 


R3.003H 


220 


CALL 


IHPCOM 


221 


MOV 


A> tOFFH 


222 


XRL 


A,R3 


223 


JZ 


START4 


224 : 






223 


HOV 


RO.tCHOHEL 


226 


MOV 


A, 8*0 




ADD 


A,t-06H 


228 


JZ 


START2 



Stored 



•5 £ conv«rt«r nu»o*r 



Er-^or - input -lata is invalid on*. 



Error - Drop number is invalid. 



9 
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FILE l DR0P7_RST tUEHRPft HE»-«LET T-P*Cr*APt* : 904 1 A*j«*bl«r 
LOCATION OBJECT CODE LINE SOURCE LI HE 







229 










O0C6 


3466 


230 




CALL 


TUMEP 


Changing fr«ou«ncv 


ooce 


BA03 


231 




MOV 


P2,t03M 




DOCA 


BO 02 


232 




MOV 


P?,a02H ; 




OOCC 


B821 


233 




MOV 


RO , •CHAHEL 








234 


i 








OOCE 


34 FC 


235 




CALL 


PES0UT 


Send to Data^Proct* f or •**ipon** ■ 03 * 






236 


; 








OODO 


0449 


237 




JMP 


57APT2 


rttvrrv »aif> rr-utim 






238 


; 












239 


* 








00D2 


3C 


24 0 


ALLLHT: 


novo 


P4,A ; 


SeJtct t sub»crib*r 


00O3 


BfiCO 


241 




MOV 


R2.»0C0H 




0OD3 


34AE 


242 




CALL 


SELECT ; 




0007 


83 


243 




PET 










245 




Send Nevra v « to Depict* 




00D8 


544C 


246 


FIND&4 : 


CALL 


«AIT_84 ; 


1 f 84 CMP i * *x i sK § t hen Jtnd i * to C* &t i^^tctf ? 


OODA 


8926 


247 


?nTD : 


MOV 


RO,*$Ht>MES+i 




OODC 


FD 


249 




MOV 


A.&RO 


See that buff*r tor 04 co»»and w t,»pt*- 


DODO 


F2D8 


24? 




J87 


FIMD84 


if buff *r it full. then thii rout in* wait 


OODF 


D2E3 


250 


SnTDO: 


■;66 


SMTD1 


fc ftnd»no to devict bv »nt . routm* 


00E1 


3410 


251 




CALL 


RES04 : 


Send 04 r<ip?Af« to Data Pr*oc«r*or 


0OE3 


3310 


252 
253 


: 

SMTP? : 


MOV 


A,»9001000QB 


Set 04 co*»*nd bur" 


00E3 


90 


254 




MOV 


STS.A ; 




00E6 


C9 


255 




OEC 


PO ; 




O0F7 


BB02 


256 




MOV 


R3.O002H 


input 2 b"t« ' d«-l ct 10 .BYTE COUNT ** 


00£9 


94 1 0 


257 




CALL 


1NPC0H ; 




OOfcB 


FB 


238 




MOV 


A.R3 ; 




DOEC 


03FF 


259 




XRL 


A.aOFFH 




DOEE 


C64D 


260 




JZ 


START4 








261 










OOFO 


8826 


262 




nov 


R0.tSKDME3*1 


See the nuabtr of rend bvtts 


OOPS 


FO 


263 




MOV 


A.OPO 


■Tor ata processor 


O0F3 


AB 


264 




MOV 


R3.A 








263 


: 








0OF4 


03F? 


266 




ADD 


A,a-7H 


If BYTE COUNT »» greater than 6 


OOFS 


EfrFfi 


267 




JMC 


SHTD4 


then. input data we* aborted . 


OOKQ 


2439 


268 




JMP 


SMTD2 


abort coft*«nd ' illigel rttyrn) 






269 










OOF A 


18 


270 


SHTD4 i 


INC 


PO 


input at«ss»o« data 


0OF8 


54| 0 


271 
272 




CALL 


INPCOR 




OOFD 


FB 


273 


s 


MOV 


A,R3 




©OFE 


D3FF 


274 




XRL 


A, •OFFM 




01 00 


C67A 


273 




JZ 


START7 








276 














277 






eo»»and s«t routi* 




0102 


B827 


278 




MOV 


RO, t$HDNES*c 


com»an<J . addre* * 


01 94 


B924 


279 




MOV 


Rl SUB "E 3 


Sub. »*JS»g« for tntr. routine 


0106 


FO 


280 




MOV 


A.9R0 




01 07 


53F8 


281 




ANV 


A.tOFBH 




0109 


77 


282 




RR 


A 




01 Ofl 


77 


293 




RP 


A 




01 OB 


77 


284 




RR 


A 




01 OC 


AA 


283 




nov 


R2,A 
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FILE* DR0P7_PST:UEHAPA 
LOCATION OBJECT CODE LINE 



HEWLETT -PACKARD: 
SOURCE LINE 



8041 A**«»bler 



0167237 



01 OD 
01 OF 
0111 
0112 
0113 
01 14 
01 16 
0117 
01 18 
0119 
01 IB 
01 ID 
011E 



D31F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

51 

A1 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0128 BD04 
0I2A CD 



012B 0449 

012D B102 
0t2F 24 IF 
0131 23F0 

0133 31 

0134 47 
0139 At 
0136 241F 

0138 B040 
01*3 A 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 

0142 11 

0143 11 

0144 11 



jot 


XRL 


A, tlFH 


w9> 


JZ 


EXPAND 


238 


MOV 


fl,R2 




CUR 


c 


290 


RRC 


A 


291 


ADD 


A,»FNCTBL 


292 


movp 


A , 9A 


293 


MOV 


(?RI,A 


294 


tiov 


A.R2 


295 


JBO 


ODDFNC 


296 


liOV 


A,«0FH 


297 


ANL 


A,9P1 


298 


MOV 


»R1,A 








300 ; 






301 SUBCOMi 


MOV 


R0,*SNDME 


302 


MOV 


A.nRO 


303 


ORL 


A,ft0C0H 


304 


MOV 


<?R0, A 



303 ; 

306 ; 

307 ; 
3 OS 
309 
310 

311 SET_P.5: 

312 ; 

313 ; 
314 

315 ; 

316 EXPAND: 
317 

318 OrjDFNf.: 

319 

320 

321 

322 

323 ; 

324 SMTD2: 
325 

326 ; 

327 i 

328 : 

329 ; 

330 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL \ 
335 

336 
337 
338 
339 
340 
341 
342 



Set "4 Buffer full < active 



count down R5 ' Count ti*e «hich 04 co»»»r.d scured 





HOV 


A.P5 


f 




JN2 


SET R5 






MOV 


R5,»C0UNT_P.5+1 s 




DEC 


P5 




JMP 




START2 




MOV 




ePl .«02H 


: *:-pand command is f i* 


JMP 




SUBCOM 


: send to de^ic*. ' 


MOV 




A , ft OF OH 




ANL 




A. SRI 




SWAP 




A 




MOV 




AR1 , A 




OMP 




SUBCOM 




MOV 




PR0,»40H 


Set statuf " buffer 


^HP 




START2 





Kind of function define table 
number of command »re as follow- 

1 device contort 

2 vend device data 

3 read device information 



DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



23H 
22H 
22H 
2IH 
32H 
32H 
IIH 
I1H 
11H 



command number 

1 .0 

3.2 

5,4 

7,6 

9.3 

B,A 

D.C 

F,E 
11,10 



Specified 



device control 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 



0143 ZZ 

0146 22 

0147 22 

0148 22 

0149 33 
01 40 33 
01 4D 33 



01 4C B8ZD 
014E BBOl 
0190 9410 

01 »2 FB 
0133 D3FF 
0133 C67A 

0137 B82D 
0139 FO 
01 3A 5307 
01 UC AB 
01 3D AC 
013E FO 
0I3F F272 

0161 34BC 



0163 

0163 FC 

0164 AB 
0163 FO 
0166 0276 

0168 34C0 

01 6A 

nt6A BA03 

0I6C BB02 

01 6E 34FC 

0170 0449 

0172 3404 
0174 2463 

0176 34C4 
0178 246A 



01 7A 044D 



01 7C BBFF 



343 
344 

343 
346 
347 
348 
349 
330 
331 

332 ; < 

333 ; 

334 SPC: 
353 

336 

337 : 

338 

339 

360 

361 : 

362 

363 

364 

563 

366 

367 

368 

369 : 

370 SPC1 : 

371 ; 

372 ; 

373 SPCCOri: 
374 

373 
376 
377 

378 ; 

379 SSC O: 

380 ; 

331 SSCCOK: 

782 : 

383 

384 

333 

336 

387 ; 

388 SPCO: 
389 

390 ; 

391 SSC1 i 
392 

393 ; 

394 ; 

393 START7 : 

396 ;»•««««< 

397 ; 

398 ; 

399 CHCFAL: 



08 


22H 


; 13.12 






08 


22H 


; 13,14 


vend 


data n to device 


OB 


22H 


; 17,16 




n ■ 1 to 3 


08 


2ZH 


; 19,18 






OB 


33H 


: 1B,IA 






OB 


33H 


: 1 0 , 1 C 


r««0 


devi ce information 


OB 


33H 


; IF, IE 






; other 


send 


dat * 



Subscriber power control & Sub*cr ivtr Snitch Control 



nov 

hOV 
CALL 

nov 

XRL 

jr 
nov 

MOV 
hHL 

nov 
nov 
nov 

JB7 
CALL 



MOV 

nov 
nov 

JB6 
CALL 



nov 
nov 

CALL 

onp 

CALL 
CALL 

^np 



R0,«SUBPWR 
R3,«01H 

iNPeon 

A,P3 

A. ttOFFH 

START7 

R0,#SUBPMP 

A.9RO 

A,#07H 

R3* A 

R4,P 

A,8R0 

SPCO 

PWROFF 



A,P4 
«3,A 
«,9R0 

SSCt 

CABLE** 



R2,»05H- 
R3.M2H 
RESOUT 
START2 

PUROH 
SPCCOn 

CABLEB 

ssccon 



input 

Check E»-ror indicater. 

Drop Number 

bit 7 equal 1- power on 0- power off 

Restore Converter Number 

bit 6 equal i- jel. cable (* 
0- sel . cable B 



Send response " 03 
PO — SUBPWR 



JHP ST ART 4 ; 

Define Drop Poll Sequence > 
HOV R3/ *0FFH 
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FILE: r>PQP7_P5T:UEH.aP* HEUL*TT-P*4CKAPD : 
LOCATION OBJECT COPE LINE SOL'FCE LIKE 



01 7E 83 


~ 400 




PET 




401 








402 


3DPS : 


rtov 


ntPI P0.D3 


403 




MOV 




404 






0183 3494 


4 03 




CALL 




*»vy 


* 




0183 FB 


407 




110V 


0186 D3FF 


A AO 




XRL 


0188 C67A 


4 09 




J2 




410 






n t da son? 


41 1 




nov 


018C BBQ1 

U " w t> V* • 


412 




MOV 


ntfiF 34FC 


413 




CALL 


U I > U 'JH"»7 


414 




JMP 




415 


* 






416 


STAPT9: 


JMP 




417 






n 1 tld ftAQd 


41 8 


CHANGE : 


)N I BF 


U I 7t> lO»V> 


419 




JFl 


0179 ZZ 


42 0 




IN 


0199 AO 


421 




flOV 


01 9A 72B5 


422 




<JDi> 




423 


i 




01 9C 47 


424 


RETPOL ' 


SWAP 


01 9D 18 






T Ml* 


0 1 9E ft 0 






MOV 




4*. $ 


* 




019F 18 


42© 




INC 


01 HO EB94 


4Z? 




P JN2 










01 A2 D6A2 




Df\l M Oft • 




01A4 767C 






JF 1 


Q1A6 22 


433 




IH 




4 


i 




01A7 2 ft 






>XH 


01A8 B931 


434 




nov 


01 Aft F1 


437 




MOV 


OlftB AO 


438 




nov 


01 AC 2h 


439 




UCH 




44 0 






01 AD 34C9 


441 




CALL 




442 


t 




OlftF C8 


443 




DEC 


01BQ F0 


444 




nov 


01B1 4330 


443 




ORL 


01B3 ftO 


446 




nov 




447 






01B4 83 


448 


CHCEND : 


RET 




449 








430 






01 B5 2ft 


451 


M0P0L : 


XCH 


OtBb FB 


452 




nov 


Old? D303 


4S3 




XRL 


0109 C6C1 


454 




02 




435 






0108 CO 


436 




DEC 



904i *««i»M-r 0167237 



R0,#DPPPOL 
P3.#03 

CHANCE ; 

A,R3 ; 
A.tOFFH : 
START7 : 

R2,»07H 

R3,»01H s 
RESOUT 

START2 : 

START3 ; 

CHANGE : r h»no* Drop poll »ap forma 
CHGFAL 

A . DOB : 

9R0,A t 

HOPOL : 

A ; 
R0 J 
9P0,A : 

R0 : 
R3 .CHANGE ; 

POLMOD ; 

CHGFAL 

A,DBB 

A,R2 

R1 ,#DRPPOL : 
A, API ; 
9P0,A 
A , R2 

SETP7 : 
PO 

A,9R0 

A.«80H 

9R0.A 



A,R2 
A,R3 
A,i03H 
PETSTP 

RO 



199 

rtL£« DROPr_RST:UeM»PA HE«LETT-P«CK«RD: 3041 ft»i«»b!*r 



0167237 



LOCATION OBJECT CODE LINE 



SOUPCE LIME 



oiec po 

0190 4330 
01BF PO 

01C0 18 

0IC1 2A 
01C2 249C 



01C4 Fl 
01 C3 33DF 
OtC? At 
01C8 83 

0IC9 D3FF 
01CB B91F 
01 CD 96C4 

01CF Fl 
01D0 4320 
01D2 A1 
0103 83 



0104 

otoe 

DtDB 
DIDO 
01DB 
OIDD 
01 DE 
D1DF 



D6D4 
76FA 
B838 
22 

3307 

AB 

AC 

C6E7 



01E1 *8 
01 E2 030? 
01 E4 A3 
01t*3 EBE1 

01K7 BBO? 

oi tr? ?4 1 « 

01 EB FB 
niEC D3FF 
01 EE C6F* 

OIFO BA08 
01 K2 BB02 
01 F4 B804 
01 F6 34FC 
01 FB 0449 

01 FA 0440 



437 


nov 


A * 8P0 


498 


OPX 


A, 08 OH 


439 


nov 


9P0, A 


4-50 ; 






461 


INC 


RO 


462 S 




A, P2 


463 P.ETSTP: 


XCH 


464 


jmp 


RETPOL 


463 ; 






466 ; 






467 RNORBN : 


MOV 


a, <?pi 


468 


ANL 


A, » 1 1 01 1 1 1 1 B 


469 


nov 


0R1 , A 


470 


RET 




471 : 






472 SETP7: 


XRL 


A, 40FFH 


473 


MOV 


R1 ,§31 


474 


JH2 


RNDPBN 


473 ; 






476 


nov 


A,9PI 


477 


ORL 


A, iOOl OOOO0B 


473 


nov 


9P1 ,A 


479 


PET 




480 ; 






481 ; 






482 ; 












484 ; 


D*f in* 


D«-'icc Pol 


483 : 






486 SOEP$: 


JHIBF 


SPEPS 


487 


JF 1 


STARTS 


483 


nov 


R0,*DEVPOL 


4B9 


IN 


A,DBB 


490 


ANL 


A,*07H 


491 


MOV 


R3 . A 


492 


MOV 


R4 , A 


493 


JZ 


SDEPS1 


494 : 






493 50EPSO: 


nov 


A,FO 


496 


ADD 


A.*n3H 


497 


nov 


RO.A 


«98 




R3 . SDEPSO 


499 ; 






300 SDEP51 : 


nov 


R3,*03H 


301 


CALL 


INPCOW 


502 


MOV 


A,P3 


303 


XRL 


A,»OFFH 


304 


JZ 


STARTS 


303 ; 






306 


MOV 


R2,»08H 


307 


nov 


R3,»02H 


308 


nov 


R0,»04H 


309 


CALL 


RESOOT 


310 


OMP 


START2 



Poll Stausnce 



311 ; 

312 STAPT8: 

313 :••••*#« 



JMP 



START 4 
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LOCATION OBJECT COPE LIME SOUPCE LIME 
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514 




Response Output F* 


01FC 


86FC 


515 


RESOUT: 


JOBF 


RESOUT 


01FE 


95 


516 




CPL 


FO 


01FF 


FA 


517 




MOV 


A,R2 


0200 


02 


518 




OUT 


DBB * A 






519 


; 






0201 


CB 


520 




DEC 


R3 


0202 


FB 


521 




MOV 


A,R3 






522 


; 






0203 


C60D 


523 




JZ 


RESEHD 






524 


* 






020S 


8605 


525 


RE7XNT : 


JOBF 


RESCNT 


0207 


85 


526 




CLP 


FO 


0203 


FO 


527 




MOV 


6, ARO 


020? 


02 


528 




OUT 


DB8. A 


020A 


18 


529 




IHC 


PO 


020B 


EBQE 


530 




DJNZ 


R3.RESCN1 


020D 


83 


531 


RESEND : 


PET 




020E 


44 05 


532 


PE3CH1 


jnp 


PESCHT 






533 












534 












535 




input 


command and 






536 












537 




PO 


responrc V 






538 




23 


B'-*tes of i 


021 0 


D61 0 


539 


IKFCOM: 


JNI8F 


IHPCOM 


0212 


761 A 


34 0 




•'Ft 


1HPEND 


0214 


22 


541 




IN 


A, DBB 


0215 


AO 


542 




MOV 


£R 0 , R 


0216 


18 


543 




IMC 


PO 


0217 


EB1 0 


944 




DONS 


R3, INPCOM 


0219 


83 


545 




PET 




021 A 


60FF 


546 


IMPEND: 


MOV 


R3> HOFFH 


©21 C 


83 


547 




PET 








548 












54? 












550 












551 


• 04 




5 O'jtput rou 






532 












553 








021D 


FO 


554 


FE504 : ' 


MOV 


A.epo - 


021 E 


C62F 


335 




•)Z 


SD1 






356 












537 




HDD 


A , #—7 






338 


t 


JC 


$04 END 






539 








0220 


FO 


560 




MOV 


A, ARO 


0221 


0307 


561 




ADD 


A>#03H 






562 


I 






0223 


AB 


563 


$t>2: 


WOV 


R3,A 


0224 


8A04 


3b4 




MOV 


R2>tt04K 


0226 


B825 


565 




MOV 


RCHSHDMES 


0228 


34FC 


566 




CALL 


PESOUT 






567 


i 






022A 


8826 


568 


S04EHO: 


MOV 


R0,«SNDMES+1 


022C 


8040 


569 




WOV 


ARO.H40H 


022E 


83 


570 




RET 





Check olut buffer full 
* ' r output . C':-»n>ar.d . . . 

Comn^nd only 



output 



data. . . 



conning data is noi. a - 

<+ - input * 

Store Data 



P3*<»ffn 
da* a failure 



error s>ess^-^ 



♦ Device ID comn^nd . BVTE COUNT 



r upon** 



clear *M re*Don*e -Tor ne- t data* 



FILE t f>P0P?_P$T!«JEW*FO MEMLS T T-*aCKftPf>: 30*1 Mff»»hl«r 
LOCATION OBJECT CODE LINE :<V.»PCE LINE 
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J * I 














^« * 










022F 


2304 




CIS 1 


MOV 


A.»004K 


Error »*39*oe 


0231 




574 




jmp 


'5D2 


§ bttt* 3 g 34 Co*nnd ) 








• 


























5r 6 


• 












* 


1 


P«tpon«« 84 Cor»fh«rt4 








5* 3 


t 








0273 






RE ;_?4 : 








0233 


B83? 






nov 


RO, *FQP84* 1 




023? 


FO 


581 




flOV 


A * APO 




0236 


F247 


5S2 




4B? 


EHD_34 








583 


; 








0238 


C648 


584 


RE BPS 4 : 


•)Z 


FB4FAL 


L sited at main losp '"nine. 






585 


: 






023ft 


FO 


586 




MOV 


A, 9RQ 




0236 


0303 


587 




ADD 


A, «03H 




023D 


ftB 


388 




nov 


R3,h 


: ^or* E YTE COUNT +*©r jr-and 






589 










023E 


C8 


5?0 


F84EFF : 


DEC 


RO 


• 






591 














592 




nov 








^■•r v 


• at 




CALL 


PEtOMT 








394 










0243 


8857 


595 


S84EMC- 


MOV 


RO. •FOP?4+1 




0243 


8080 


596 




nov 


9PO.#OS0H 


r«s<t 84 contend 


0247 


83 


597 


ENl>_34 • 


PET 










598 














399 










0248 


8B04 


600 


F84FAI: 


nov 


P3,«04 


ir vlf communication i* failed. 


024A 


443E 


601 




JMP 


F84EPR 


*«>nd that condition to dat* proc 






602 










024C 




603 










024C 


FD 


604 




nov 


A.*3 




024D 


9633 


605 




JNZ 


Wft I T_EHD 


: If P5 = 0 then loot 34 buff«r 


024F 


3433 


606 




CALL 


PESJ34 


; ien-1 84 CO»i»»'i*J 


023 1 


Bl>03 


607 




NOV 


PZ, •COUNT_F3 


initial iz*. F' • counter » 


0233 




608 


WntT END; 






0253 


83 


609 




PET 










61 0 










02 j4 


88*0 


611 


IHJ7_P ; 


MOV 


RO, «PWPX*ET 


e O"*r t*€»ect line i^j 1 1 si l rst : : 


0256 


BOC0 


612 




nov 


9P0.#0C 




0258 


1 4A8 


613 




CALL 




C*l* F»JbJ-;riV4rr pOM*r d<t*tt 


025ft 


83 


614 




PET 








613 














616 
617 


;aaaaaofaaB C h«f.g« Convfcr «'* «U*t «r * f> tfl+ PS ! Urn **jbb tcss-s 






618 










0256 


BAFE 


619 


BITHEL: 


nov 


R2> tOFEH 


• F3: C*rcp 0»* CL*nw*'-t4r H"m-. 


0250 


FB 


620 




MOV 


A,R3 


PI- Bit pattern • tictiv* Low' 


023E 


C663 


621 




JZ 


CONO 


<*■ am: Converter 5 


0260 


FA 


622 




nov 


A,F2 


1 1 1 1 01 11 8 


0261 


E7 


623 


TUHLP1 : 


PL 


A 




0262 


EB61 


624 




DJNZ 


P3,TUMLP1 




0264 


ft** 


623 




nov 


R2,A 




0265 


83 


626 


CONOt 


PET 










627 
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623 
629 
830 
631 



Ch*n$« Tun<r fr#o. 





632 


: U*t4 


P**lSt«r 




633 


; FO 




Indies*. 4 Chaor.*; 




634 




_ _ _ 


Con*.'*rt«r ? * 1 * C 




635 


: F" 





Work ing 




636 


• 








637 


; 








638 








0266 6821 


639 


TUHEP: 


nov 


RO.tCHAHEL 


0268 FO 


640 




MOV 


A,8P0 


0269 AG 


641 
642 


■ s 


MOV 


R3.« 


026A 343B 


643 
644 


: 


CALL 


BITSEL 


026C 6823 


643 




nov 


R0 J #CHAHEL'-2 


Q2f>E B802 


646 




nov 


P3,»02 


0270 54eF 


647 


TUNLP3: 


CALL 


DATOUT 


0272 EB7 0 


648 
649 




DJHZ 


P3.TUNLF3 


0274 FO 


650 




(10V 


A,(?R0 


0275 E7 


631 




RL 


A 


0276 AO 


632 




nov 


"?R0 , A 




653 








0277 C8 


634 




DEC 


PO 


n97fl Dono 


633 




MOV 


P3. t»08 


U«r h j*or 


656 


TUML p 2 : 


CALL 


OaTOUT 


027C EB7A 


637 
638 




C* JNZ 


R3 .TIJHLP2 


027E 1 8 


659 




IMC 


*0 


027F 8B0S 


660 




MOV 


P3.»03 


0291 348F 


661 


T"WLP4: 


CALL 


DhTOUT 


0233 EB81 


662 
663 




DJHZ 


R3,TUNLP4 


0285 23 OA 


664 




MOV 


A.#LODOmT 


0287 54A3 


665 

666 




CALL 


PUL*E 


0289 2301 


667 




MOV 


A..tDAT_0 


0286 3C 


668 




rtOVD 


P4.t- 


023C 54AE 


669 




CALL 


SELECT 


028E 83 


670 




RET 






671 








02SF 97 


672 


DATOOT ; 


CLP 


C 


0290 FO 


673 




nov 


A, 9*0 


0291 F7 


674 


CICLEO: 


RLC 


A 


0292 AO 


673 




MOV 


9R0 A 


0293 2309 


676 




MOV 


A.»D*T_1 


029S 3C 


677 




MOVD 


P4,A' 


0296 F69B 


678 




JC 


0ATA1 


0298 2307 


679 




MOV 


A,»07H 


029A 9C 


680 
681 




SNLD 


P4,H 


0298 FA 


682 


DAT^I : 


MOV 


A.R2 


029C 39 


683 




OUTL 


PI, A 


029D 23FF 


684 




nov 


A . tOFFH 



9^ coiti' 1 ^^ 



op-rt c->nye»" *" .^r number 



*F;0 — M*in Counter 2 bjtj 



Htert one bi* in 9P rt 



qpO — Main Counter »l 



fallow counter 
Load pulse 



£at» i Function ret Data t 

if output dsta 0 
then insert * data 
that rtcentrw cotc , j*'*'i 



F I LE : DR0P7.PST : > *EMAPA 
LOCATION OBJECT COt-E L X HE 
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029F 39 


683 


OUTL 


P 1 * A 




686 ; 






02A0 34A3 


687 


CALL 


rt fine 




688 : 






02A2 83 


689 


RET 












02A3 2308 


691 CLOO : 


HOV 




02A3 3C 


692 PULSE: 


WOVD 


P4,M 


02A6 PA 


693 


nov 


A ,P2 


02A7 39 


694 


OUTL 


P 1 a A 


02A0 23FF 


695 


nov 


H t w Mr r* n 


02AA 39 


696 


OUTL 


PI * A 




697 ; 






02AB 2307 


698 


MOV 


a , • 07M 


02AP 9C 


699 


mNLD 


P4,W 


02AE FA 


700 SELECT: 


MOV 


A , R2 


02AF 39 


701 


OUTL 


P t . A 


0230 23FF 


702 


nov 


A,#0FFH 


0232 3? 


703 


OUTL 


P1 , A 


0233 83 


704 


RET" 


Powtr . C»bl< 




705 : 




0204 23 OC 


7 06 PMFOH: 


nov 


A,#PHIRC'TI 


02B6 3C 


707 C0"C0«- 


novo 


P4 . M 




706 : 






D2B7 343B 


709 


CALL 


BIT5EL 


02B9 54AE 


7!0 


CALL 


SELECT 


02BB 83 


711 


RET 


A » tPWRDT 0 


02BC 2304 


712 PUFOFF- 


nov 


02BE 44B6 


713 


jnp 


concon 




714 ; 






02C0 2303 


715 CAfcLEA: 


nov 


A,HC*BL_A 


02C2 44B6 


716 
717 ; 


JHP 


CONCOtt 


02C4 230B 


71? CABLEE: 


nov 


A,«CABL_B 


02C6 44B6 


719 


jnp 


C0NC0H 




720 : 






02C8 230P 


721 PWF.CH* : 


nov 


A, •t>E7t>AT 


02CA 3C 


722 


novo 


P4 . ^ 


02CB MAE 


723 


CALL 


SELECT 


C2CD 33 


?24 


PET 






723 r 




END 



Select Leu 



Clod High 

**I«c* high 



relftCt lc« 



p v «i£- check 



SET P 3 f .c-n-e- * 

^l€Ct RF C9ble A 

S*lec*. PF cabl« B 

P->M«r ChftCt 



Errors* 
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FILEi AKItSHICI * * HEWLETT-PACKARD! 9048 Assenbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



1 


•8048* 








2 


jLest Ver.<AKl> 






3 
4 
5 


I ::y.%32 ©438 1 ofcs;*:^?: ?sr;>;;i;r:::^^^ 




6 

7 






Drop Proc«**or < 8042 > 




8 
9 




tiaer interrupt routine. ver 2.2.1 




to 










11 






£ Hot ver. 3 ♦ 04_An by Hideo Shigihara. 


12 










13 


; yftyMLY&fflLm^^ 0438 1 


14 










IS 










16 


; \ WSWWWS 




AW 


17 


;\\ 






\\ 


18 


; v* 




- — Register bank 1 — — 


\\ 


19 


)\S 




\\ 


20 


j\\\SWA\\\ 


\\V> 


\\\\\SS\\\\\\NV*VAV-A\VA\\N\\VA\\\\S\\V»VA\\\\ 


21 


; \\ 






\\ 


22 




R0 


; Working resister. ***** 


"\\ 


23 


;S\ 






\\ 


24 


;X\ ***** 


Rl 


: Working resister. ***** 


V\ 


23 


; \\ 






S\ 


26 


; \\ ***** 


R2 


: Data fbit* counter. ***** 


v\ 


27 








w 


28 




R3 


: Transmit or receive data buffer. ***** 


w 


29 








\\ 


30 


•\\ ***** 


R4 


: Current access drop »ap address. ***** 


\\ 


31 








\\ 


32 


;SN ***** 


R5 


i Current access device »ap address. ***** 


* A 


33 


;S\ 








34 


; N\ ***** 


R6 


: VLP flags. ***** 




33 


;ns 






W 


36 


;\N 




<bit0> » Error counter 0. 


*%*\ 


37 


;NS 






' a 


38 


; v* 




Cbiti > » Error counter 1. 




39 


;\S 






'A 


40 


jN\ 




Cbit2) * Error counter 2. 


w 


41 


;NS 






w 


42 


; S\ 




Cbit3>- - No used. 


w 


43 


5\\ 






w 


44 


;N\ 




Cbit4> » No used. 


w 


45 


J\S 






w 


46 


:\\ 




Cbit3> « No used. 


\\ 


47 


J V* 






. * 


48 


1 V* 




<bit©> » RCK flag. 


\\ 


49 


J V* 




w 


50 


iNS 




<bit7> » No used. 


v% 


31 










52 




R7 


: Polling flag ***** 




33 


;SS 




s\ 


54 


;NS 




<bit0> « Return wait flag. 


w 


53 


; Vv 




\\ 


36 






<bit1> * No request flag. 


\\ 


57 


INS 






\\ 



0167237 
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0007 6400 



<0024> 
<0023> 
<0026> 
<0027> 
<0031> 
<003O 
<0037> 
<0038> 
<003D> 



98 


;\\ 


(blt2> 


m 


Only 04 ri« 9 . 




W 


59 


; Vv 










W 


60 


J\\ 


<bit3> 


m 


Mo uffed. 




W 


61 


]\\ 










W 


62 


;SN 


<bit4> 


m 


R . R or priority 


f lag< device>. 


w 


63 


>NS 










w 


64 


;w 


<bltS> 


m 


R.R or prioritv 


flag< drop > . 




65 


)\S 










w 


66 


;W 


<Mt6> 


m 


Firet drop relect 


flag. 


w 


67 


*ss 










w 


68 


J w 


<bit7> 


m 


Response flag. 




s\ 


69 


|W 










w 


70 


j w\sww\ WWV 


WW WWV 


iWWV 


sV.v.wwwwwwv 


.WWWWWWW* 




71 


i 












72 














73 


ORG 


07H 











74 j 

73 ; 33333333333333333333333n3 3 )33 CttCttCCCCICtCttCCtEECCLtEUCCt£Ct£ 

76 ; | | M I M 1 1 1 I I 1 1 ! I 1 1 1 1 I 1 1 1 I t I I I ! 1 I) I I f I I i I I I I t t H I I I I li I I I I I I ! U I M 

77 ; 

78 i TJWER IN7ERPUPT ROUTINE. 

79 ) 

30 , | II II M I t 1 1 1 1 1 I M I HI I I I I I M I I I I 1 1 I 1 1 I H I I i i i I I M I I I I i II it I I I I I I t 

81 » 

82 0«P HETIT 

83 ; 

84 ; J33333333a33>33J333)3333J33333CCtCtttCCtCCCtt tCC EEC trttCt CCC tCCCC 

85 j 

36 i 

87 ; 
38 ; 

89 SDHSGK EOU 24M 

90 * 

91 I 

92 SOMSCH ECU 2?H 

93 ; 

94 | 

95 SDHSC1 EOU 26" 

96 ; 

97 ; 

98 SDH5GC EOU 27* 

99 ; 

100 ; 

101 DRriAPO EOU 3t« 

102 ; 

103 ; 

104 DRHAP5 EOU 36H 
103 ; 

106 ; 

1 07 DRMAPH EOU 37 H 

108 ; 

109 j 

110 0VH10 EOU 38H 
Ml i 

112 ; 

113 t»VMM EOU 3DH 

114 i 



:$uom«ssage Tor device response. 
< Command only ,WR or RD data. > 

; 04 command buffer C ID. > 
:©4 command buffer 
; 04 command buffer 
;£>rop polling map 1 
:t»i oo polling nap 
;t*rop polling map 
;[>evict polling map ( 1.0.0 > 
:t>«vice polling map 



bvt* count. > 
command. ^ 

:. o > 

:.h > 



1.1.0 > 
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FILE: AKliSHIGI HEWLETT-PACKARD: 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

US ; 

<0042> 116 DVfll 2 EQU 42H ;C>evice polling map < 1.2.0 » 

117 J 

118 ; 

<0047> 11? DVIf 1 3 EQU 47H iDevice polling map ' 1.3.0 > 

120 ; 

<004C> 122 DVM14 EQU 4CH :Pcvic€ polling map < 1.4.0 > 

123 i 

124 ; 

<0031> 123 DVMI3 EQU 31H .Device polling map < 13.0 > 

126 ; 

'27 : %pw . 

<0036> 123 RE84H EQU 36H :84 command buffer • 10.* 

129 ; 

130 ; 

<0057> 131 RE841 EQU 37H ;34 command buffer < byte count . > 

132 i 

133 ; 

<0058> 134 RE84C EQU 58H :84 command buffer < data 0.> 

133 ; 

136 ; 

<003D> 137 TXBUF EQU SDH ;Transmissiv* data buffer. 

138 } 

139 i 

<003E> 140 DEflAPO EQU 3EH ;D«vice polling map < 2.N.0 >. 

141 ; 

142 j 

<0063> 143 DEMAP7 EQU 65H tDevxce polling map < 2.N.* >. 

144 j 

143 1 

<0067> 146 DEF1APH EQU 67H ;t>e«ice polling map < 2.N.H >. 

147 : 

148 } 

<0068> 149 LAVt EQU 63H ; Indirect addresfing data buffer, 

150 ; 

151 ; 

<006?> 132 ANSPAR EQU 69H :Par»ty flag . 

133 i 

134 ; 

<006*> 135 POLING EQU 6AH - : Current access device £ drop 

1 56 ; number- set buf f er . 

137 ; 

<006B> 138 CNTBY EQU 6BH :B»t* counter for Rx or Tx. 

159 : 

160 ; 

<006C> 161 SAVDRP EQU 6 CM ;Drop number -awe buffer. 

162 ; 

163 ; 

164 J 

163 ; 

166 ; 

167 ORG 30 OH 

168 I 

169 I 

170 I 

171 ; 



207 0167237 

FILE l AKItSHIGl HEULETT-PACKAPD: 8046 A*s«»b!«r 

LOCATION OBJECT CODE LINE SOWCE LINE 







172 














173 


* 








0300 


2F 


174 
173 


MET IT i 
I 


XCM 




A,R7 :J»j»pino. addrey* set . 


0301 


05 


176 




SEL 




RBI ;Rtgift*r bink change. 






177 


; 






0302 


0303 


178 




ADD 




A, •NEGIH i Indirect addressing Jump, 


0304 


B3 


179 
180 
181 
182 
183 


t 

i 
1 


JHPP 




8A ; 






184 
183 














} 












186 








INDIRECT A00RE33IHG TABLE. ««*«•«•*«*«*«**#*»«* 






187 


I 












188 


; 








03 OS 


2527292B2D 


109 
190 
191 


NEGIH: 

i 
* 


08 




AO, A1, A2. A3. A4. A3, A6, A7 


03 OD 


3S37393B30 


192 
193 
194 


I 
% 


DB 




A8, B9.810.CI 1 -C12,C13,C14,Ct3 


0315 


4947494B4D 


193 
196 
t97 


} 
2 


DB 




CI 6. CI 7. CI 8. CI 9, MO. 021 ,022.023 


031D 


3357S95B50 


198 
199 
200 


; 


OB 




024. 025,026. 027, 02S,E29.E30,F31 






201 








202 


; 












203 
204 














i 1 1 1 1 1 t 1 II 1 1 1 1 11 1 II 1 1 1 1 \ 1 II t 1 1 II 1 1 1) 1 I 1 I II 1 1 I 1 II | It II 1 II 1 II 1 It 1 1 1 1 






205 














206 


; \t$$*SSS*S*t 


JUMP TABLE FOR TIMER INTERRUPT. stststsis***\ 






207 


J I 












20B 


I I 






< I N 0 E K > | 






209 


t 1 








0329 


649ft 


210 
211 


AO: 


JHP 




CPCHO ;I*03 : Conditional poll command | 
Stt w start bit Tx routine | 






212 


; I 


t I. No 


423 3 " i 






213 










0327 


64E3 


214 
213 


At : 
J | 


JHP 




OWBO : t » i 3 : Tran*»iysive data Tv | 
routine, 1 






216 




£ L. 


No 


519 3 ( 






217 










0329 


64B5 


218 
219 


02: 
1 1 


jnp' 




HIO0 :£#21 : Message indicator bit Tx | 
r out t ne . | 






220 




t L. 


Ho 


436 J t 






221 


l 1 








0328 


64FE 


222 
223 


A3: 


jnp 




PALBO ;C»33 : Last bit of tr»r.smiss»«* | 
data Tx routine. | 






224 


* I 


C L. 


No 


356 3 | 






223 


; 1 








032D 


6463 


226 
227 


A4: 

; I 


jnp 




HTM I NT ;E443 : Orop select % start bit Tr \ 
routine. | 






228 


; I 


C L . 


No 


335 3 | 
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0167237 



FILE i AKIrSHIGI 
LOCATION OBJECT 

032F 841 A 
0331 8411 
0333 B439 



HEWLETT-PACKARD i 8048 ftjitftbltr 
CODE LINE SOURCE LINE 



0333 8422 



033? C47F 



0339 A4E8 



033B 848E 



0330 84BB 



033F B498 



0341 84A2 



0343 84DE 



0345 A4AE 



0347 A43A 



0349 A4BE 



229 I I 

230 A3: 

231 ; I 

232 ; | 

233 ;| 

234 A6i 
239 ; | 

236 : f 

237 i | 

238 A7: 

239 l| 

240 ; | 

241 ; | 

242 A8t 

243 ;| 

244 1 1 
243 ;| 

246 B9: 

247 ;| 

248 ; | 

249 J | 
230 BIO: 
25! ;| 

232 ; | 

233 ;| 

234 C11: 
233 ;| 
236 ; 1 
257 ;| 

238 CI 2: 

239 I I 

260 ;l 

261 ;l 

262 CI 3: 

263 ;| 

264 j | 
263 ; | 

266 C14t 

267 ; | 

268 ; | 

269 J t 

270 C13: 

271 ; | 

272 ; | 

273 t | 

274 Cl6t 
273 I | 

276 1 | 

277 i | 

278 C17i 

279 J I 

280 ;| 

281 ;| 

282 C18: 
263 I | 
284 )\ 
233 t\ 



JMP PARBT it #5 J 

C L.No 604 3 
JMP STOPO ;C*63 

C L.No 383 3 
JMP ACK I ;Ci73 

C L.No 633 3 
JMP RCK ;t#83 

£ L.No 624 3 
JMP ACK4 :t*93 

C L.NO 1456 3 
JMP COM 040 

t L.No 1241 3 
JMP KEYOAY :C«M3 

C L-No 740 3 
JMP PALK :C#123 

C L.Ne 814 3 
JMP RSTAT ;t«133 

C L.No 760 3 
JMP PBSET :t»143 

C L.No 78 0 3 
JMP ACKOT :Cil53 

C L.No 835 3 
JMP STCN84 ;Ct163 

C L.No 1137 3 
JMP NCKOT :t*173 

C L.No 999 3 
JMP STCN04 ;t«l33 

C L.No 1137 3 



Paritv bit Tx routine. 



Stop bit Tx routine.<1> 



ACK recelvt^ ckeck 
routine.< 1 > 



RCK r«ceiv« %> check 
routine . 



ACK check 4. 

< disposal of 04 coram and.} 



;C«I03 *r 04 command data Tx. 

< disposal of 04 command. 



Start bit Tx. 

CRx routine. "> 



Par i ty bit Rx . 

<Rx routine . > 



Start bit erase. 
'Rx routine. > 



Receivable data P<. 
<Rx routine . > 



ACK bit T* . C 1 i 

C Rx routine . > 



Stop bit Ir. 6. 

continue 34 command data R 



HCK Tx . 

<Rx routine. > 



Stop bitTx 7. 

continue 04 command data R 
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FlLEi ftKliSHTCI HEULETT-FftCKftPD: S0«8 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 



0346 


C43E 


296 


C19: 


JHP PXK3 






237 


H 








298 


'1 


I L.No 1393 3 






299 


; t 




0340 


A404 


290 


020: 


JHP C0H 04 






291 


; I 








292 


J 1 


C L.No 1213 3 






293 


;l 




034F 


A4 06 


294 


021; 


JRP STER84 






293 


;l 








296 


; | 


I L.No 922 3 






297 


; 1 




0351 


84F8 


298 


022: 


JtlP STER04 






299 


;l 








300 


; 1 


C L.Ho 900 3 






301 


> t 




0333 


A49A 


302 


023: 


JHP STCR84 






303 


; 1 








304 


; 1 


C L .No 1110 3 






303 


1 1 




0353 


A424 


306 


024: 


anp STCR04 






307 


; I 








306 


1 1 


C L.No 963 3 






309 






0337 


84EC 


310 


023: 


JHP REPRX 






311 


; 1 








312 


; I 


C L.No 878 3 






313 


; l 




0339 


A439 


314 


026: 


JHP LCIN 






313 


; I 








316 


I t 


t L . No 1 038 3 






317 


; 1 




033B 


E434 


319 


027: 


JMP IDLINT 






319 


2 I 








320 


; | 


C L.No 1684 3 






321 


; 1 




033D 


E4t 6 


322 


D28: 


v'HP PSCF84 






323 


; l 








324 


; f 


C LNo 1629 3 






323 


;| 




033F 


£47? 


326 


E29: 


JHP DSF04C 






327 


> I 






329 


;l 


C L.No 1765 3 






329 


;l 




0361 


E44B 


330 


E30: 


JHP HOPS 04 






331 


;! 








332 


;| 


t L.No 1713 3 






333 


M 




0363 


64CE 


334 


P3I i 


«mp SMLINC 






335 


il 






336 


; I 


C L.No 492 3 






337 


>l 








339 


i 1 








339 


; \*stttsttstt*tt*s*st*ts 






340 


H 








341 


; it 1 1 1 it 


till IMIIltllt 1 






342 





:t#!93 



;l*203 



;C#213 



:CI223 



;C«233 



;C»24J 



:t«233 



:t«263 



«CK check 3. 

<Rx routine. .> 



Start bit Tx. 

< 04 command . > 



Stop bit Tx 3. 

disposal of 84 con error . 

Stop bit Tx 2. 

disposal of 04 com error . 



Stop bit Tx 3. 

84 com all ok & end. 



Stop bit 4. 

04 co* all ok & end. 



Stop bit Tx 1 . 
challenge once more. 



Last Character indicator 
check . 



Wait routine for 84 com. 

< No 1 > 



sst . t*f t 



;C«293 i Drop scan for 84 command. 

Drop scan for 04 command . 
Changing oprcation to 34. 



;t*293 



; tt303 



;t#3!3 : Life sample. 



210 



FILE l AKllSHXGt 
LOCATION OBJECT 



HEWLETT-PACKARD : 8049 A*j*mbl*r 
COOE LINE SOUPCE LINE 



0167237 



0363 00 
0366 266C 



0363 0400 
036A 6489 



036C 04 OD 

036E 8631 
0370 FO 
037! 726A 

0373 F4B6 

0373 BD3E 



0377 FO 

0378 AO 

0379 FO 
037A B867 
037C AO 
03 70 03FF 
037F C689 



0381 0422 
0383 0414 



0389 2300 
0387 C4EF 



0389 FF 
038A 4302 
038C AF 

0380 B4FF 
038F F293 
0391 C4F2 



343 

344 

343 

346 

347 

348 

349 

330 

33! 

352 

333 

334 

333 

336 

337 

338 

339 

360 

361 

362 

363 

364 

363 

366 

367 

368 

369 

370 

371 

372 

373 

374 

373 

376 

377 

378 

379 

380 

381 

382 

383 

384 

383 

386 

387 

388 

389 

390 

39! 

392 

393 

394 

395 

396 

397 

398 

399 



CONDITIONAL -POLL .CONDITIONAL -POLL . CONDITIONAL-POLL . 



DROP SELECT 3. START BIT SET. 



«A4 



MTMINT: 



NOTMAP : 

ETOSR: 
; 

) 
} 

} 

DflSPE : 



NOP 
JNTO 



DVMNS : 



CALL 
JMP 



CALL 

MOV 
MOV 
JB3 

CALL 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 
XRL 

JZ 



CALL 
CALL 



MOV 
JMP 



MOV 
ORL 
MOV 

CALL 

JB7 

JMP 



ETOSR 



: Detect service request 
from SPU. 



TSETl 
DVMNS 



TSET1 

RO,*DRMAP0 

A,8R0 

NOTMAP 

DEVCH 

P3,»DEMAP0 



A,R3 
RO.A 
A,8R0 

RO, #DEMAPH 
0RO,A 
A , i OFFH 
DVMNS 



PARCLL 
VLFOO 

A, #0 

JMPR 



A.R7 

A,«02H 

R7,A 

BCNT8C 

SF04D 

NTDRP 



;! bit ti»e counter ret & start. 

;< no request » > 

i 

<i request ! > 

;l bit time counter set 3. start. 

• Drop map set or not. 

; Changing the device map. 
;First device select. 

tNext device select. 

Device »ap 1 set or not "» 



i set ' > 
:Paritu flag clear 

& VLF flaos clear. 
;St art bit "0- set . 

:***NEXT CCPCM03*-* 
;RETP. 

c Ho request or not set. 
Drop scan Flag set. 

i 04 command set or not ? 
)k Not set 1 > 



FILE: ftfCItSHIGI 
LOCATION OBJECT 



0393 FF 

0394 4304 

0396 AF 

0397 E439 
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HEWLETT-PACKARD: 80*8 A*se»bl*r 
CODE LINE SOURCE LINE 



0167237 



0399 58 



039A F8 
039B 3D 



039C D4 0B 



039E 
03A0 
03 At 
03A2 
Q3A4 
03 AS 
03A7 
03M6 
03Ah 



2399 

A3 

A9 

B867 
FO 
53 OF 
49 

B83D 
AO 



03AB B368 
03AD B007 

03AF D414 

03B1 2302 
03B3 C4EF 



400 i 

401 t 

402 SF04D: 
403 

404 
4 05 
406 
4 07 
408 
4 09 
410 
411 
412 
413 
414 
413 
416 

417 ;| 

418 CPCOn: 

419 ;| 
420 
421 
422 
423 
424 CPCHO: 
423 

426 ; 

427 : 
428 
429 ; 
430 
431 
*32 
433 
434 
435 
436 
437 
438 
439 ; 

440 

441 

442 ; 

443 

444 ; 

445 

446 

447 i 

448 ; 

449 I 
450 
431 | 

452 J 

453 t 

454 ; 

453 ; 

456 ( 



nov 

ORL 
MOV 
JHP 



A,R7 
A.404H 
R7, A 
INT04S 



.Disposal or 04 coaaand. 
***NEXT CCON041*** 



CONDITIONAL POLL COMMAND SET START CfT SET. 



1 1 1 1 1 1 1 v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i r t j 1 1 1 1 1 1 } 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j t r 1 1 r 1 1 



DB 



38H 



i) tiiiiiiiiiiiiiiitiiiiiinii! Miiiiiinjiiiiiiiiniiiiiniii it 1 1 



nov 

MOVD 



A,R0 
P3,A 



:S*#rt bit trans. 



CALL 
MOV 

novp 
nov 
nov 
nov 

ANL 
ORL 

nov 
nov 

nov 
nov 

CALL 

nov 

JMP 



TSET1 

A , tCPCOn 
A , 9A 
R1 ,A 

RO, «DEMAPH 
A.9R0 
«-»0FH 
A ( R1 

RO, tTXBUF 
8P0.A 

RO,tL*V1 
9R0,t7 

VLFOfl 

A, §2 

JMPP- 



;t bit ti»* counter set & start. 

; Conditional poll command rst . 
:< Tr an*mie$iw« data set. > 

:t»TXBUF3 : conditional poll 

: c^aaand * dewici address. 



: Indirect SdOrtsfmg buffer st*. 

;ni bit "0" jet. 

;»**NEXT t«100J+** 

:RETR. 



< MESSAGE INDICATOR BIT Tx 



*m2 



^ 0167237 

FILEi AKltSHlGl HEWLETT— PACKARD t S04S Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



03B5 F8 


j*^7 Minn* 


MOV 


A,R0 


:HI bit trans. 


03B6 3D 




IIOVD 


P5. A 






459 ) 










460 t 






:1 bit ti»* counttr set V start- 


03R7 D40F 


4& 1 


CALL 


TSET05 


462 ; 








03B9 BS3D 


463 


nov 


RD,tTXBUF 


;A< — CTXBUF3 


03BB FO 
03BC 67 


464 


MOV 


A,9F0 




465 


RRC 


A 


;Rotat€ riaht . 


03BD AB 


466 


nov 


R3,A 




03BE F6C4 


467 


JC 


VLFD1 


:Cy*1 ? 




468 1 








ntc ft fill 1 4 


469 


CALL 


VLF00 


47 0 i 
**fv J 

47 1 } 






Tr ansmisrive data = * n se* • 


03C2 64C8 


472 


JHP 


M1O0E 






473 ; 






K.Carrv * 1 > 




474 VLFD1 : 


CALL 


POLAN 


475 ; 






Parity analyse. 




476 ; 






:Transmissiv* data * *1' set. 


03C6 D4IB 


477 


CALL 


VLF01 


478 ; 






:Bit counter set . 


03C3 BA07 


479 MIO0E: 


nov 


R2,#07H 


03CA 23 IF 


480 ; 
48t 


nuv 


A #3 1 


';***HEXT tSKLlNCJ*** *- t 


03CC C4EF 


4 A? 
•♦OO I 

484 j 

485 ;• 


JflP 


JMPR 


:RETP. 




486 










487 ; 










488 ; 




%. Lire. 


SAMPLE ' 

#F"1 














491 








03CE 00 


492 t 

CMI t lift f 


NOP 




; exist the bad Device on 


03CF 36D9 


494 
493 : 
496 


JT0 


SMLOK 


; this cable ? 


03D 1 D4 OF 


CALL 


TSET03 


; < Error » > 


497 ; 






HaH bit ti»* counter set : :. 


03D3 FE 


498 


NOV 


A, R6 


start. 


03D4 4310 


49? 


ORL 


A , # 1 OH 




©306 AE 


500 


nov 


R6,A 




03D7 64DF 


501 
502 ; 


JHP 


DUBOJP 




03D9 D4 0F 


503 SttLOK: 


CALL 


TSET03 


; < Ok I > 


504 i 






Half bit ti»e counter set Z 


03DB FE 


505 


nov 


A,R6 


t star* . 


03DC 33EF 


506 


ANL 


A , • 0EFH 




03DE AE 


507 


nov 


R6.A 






308 ; 






j***NEXT CPMB03*** 


03DF 2301 


509 DWBOJPt 


nov 


A,tt 


03t1 C4EF 


510 

511 ; 

512 ; 




JHPR 


: RETR . 
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0167237 



FtCEi AKI:SHIGI HEWLETT-PACKARD: 00*6 Aff*er»bl*r 

LOCATION OBJECT COPE LIME SOURCE LINE 

514 ; 

513 : < 3 BIT DAT* Tx. > 

916 ; «A1 

3t8 : 

319 ; 

03E3 FB 320 DUBO: MOV A.RO : Tr ansm x rs i w» data tr ans . 

03E4 3D 321 «0VD P5,A 

522 j 

323 I 

03E5 D40B 324 CALL TSETl :1 bit tift* counter *«t t #t*rt . 

523 i 

03E? P8 526 MOV A,R3 ; Rotate right. 

03E8 67 527 RRC A 

03E9 A8 328 MOV R3,A 

03EA F6F0 329 JC VLFD2 :Cv ■ t ? 

330 ; 

03EC D4I4 531 CALL VLFOO :M € ;;t trans* iss i ve data « '0' set. 

532 ; 

03EE 64F4 333 JHP DU80C 

334 : 

03F0 D42? 333 VLFD2: CALL PALAN iNext transmissi^e data « t* #«t . 

536 ; 

03F2 D41B 337 CALL VLFOt : Parity flag *«t- 

538 ; 

03F4 EAFA 539 DUBOCt DJNZ R2,DUBGE : Transmit ive data end -> 

340 ; < end ! > 

03F6 2303 341 MOV A,«3 :***NEXT CPALAN3*** 

03F8 C4EF 542 JHP JMPR : RETB . 

543 ; 

544 ; r not end » > 
03FA 2301 343 PMBOE : MOV A,*1 ;***UEXT EDW803*** 
03FC C4EF 546 JMP JMPR :RETR. 

547 ; 

548 ; 

549 : 

530 : - 

551 ; 

552 ; ( LAST t*ATA Tx . 

533 r »n3 

554 : 

555 : 

336 ; 

03FE F8 337 PfcLBO: HOV A.RO :L*fft data trans. 

03FF 3D 338 ttOVD P5,A ; 

559 ; 

560 ; 

04 00 D4 0B 561 CALL TSETl ;t bit tim* counter set Z, start. 

362 ; 

0402 886? 563 MOV R0,#ANSPAP 

0404 FO 564 MOV A,9R0- :P»ritv flay chec* . 

04 05 1208 563 JBO EVNST : 

366 ; 

04 07 D414 567 CALL VLFOO :< Even ! > 

568 ; Parity bit "n» Sft t . 

04 0? 84 OD 369 JHP PBSED : 

570 % 



FILEt AKItSHIGI 
LOCATION OBJECT CODE 
040B 04IB 



0400 2303 
040F C4EF 



0411 F8 

0412 3D 



0413 D40F 

0413 8868 

0417 FO 

0418 C4EF 



041 A F8 
041 B 3D 



041 C D4 0F 
04TE 2308 
0420 C4EF 



0422 00 

0423 362D 



214 0167237 

HEWLETT-PACKARD: 8048 Assembler 
LINE SOURCE LINE 

371 EVHSTi CALL VLF01 H Odd 1 > 

372 ; Parity bit "1- set. 

373 * 

574 PBSEDi MOV A,t3 j***NEXT EHTHINT 

573 JMP JMPR JPETR. 

576 s 

577 i 

378 J 

579 ; 
380 ; 

581 ; < STOP BIT Tx . > 

382 ; # *f 

583 ) 

584 ; 

333 i 

586 STOPOs MOV A.RO ; 

587 MOVD P5,A ;Stop bit trans. 

388 i • 

589 * 

390 ' CALL TSET03 ;H*If bit tiae counter set -& start. 

391 ; 

392 MOV R0,«LAV1 ; Indirect addressing. 

593 MOV A,3R0 ;***NEXT < — LLAV13*** 

594 JMP JMPR jRETR. 

595 J 

396 ; 

397 ; 

398 ;" " 

599 ; 

600 ; < PARITY BIT Tx. > 

601 ; 

602 ; " " 

603 ; 

604 ; 

603 PARBT: MOV A.RO 

606 MOVD P5,A iParity bit trans. 

607 ; 

608 ; 

609 CALL TSET03 ;Hal* bit ti»e counter set t, start. 

610 ; 

611 MOV A,»8 * : Indirect addressing. 

612 • ***NEXT ERCK3*** 

613 JMP JMPR : RETR . 

614 ; 
613 ; 

616 ; 

617 ; 

618 J 

619 i 

620 j < RCK CHECK . > 

621 : «A8 

622 } * 

623 ) 

624 ; ; 

623 RCK : NOP ; 

626 JTO SPCEI ;RCK bit detect. 

627 ; 



FILEt AKIiSMIGX 
LOCATION OBJECT 
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HEWLETT-PACKARD* 0048 Assembler 
CODE L IHE SOURCE LINE 



0167237 





628 t 






0423 04 OF 


629 
630 ; 


CALL 


TSET03 


0427 FE 


631 


nov 


A, R6 


0420 4340 


632 


ORL 


A,#40H 


042A AE 


633 


nov 


R6,A 


0428 0433 


634 
635 ; 


JrtP 


RCKE 


042D D40F 


636 SPCEI: 

637 ; 


CALL 


TSET03 


042F FE 


638 


nov 


A,R6 


0430 33BF 


639 


ANL 


A f *0BFH 


0432 AE 


640 
64 1 J 


nov 


R6 * A 


0433 0418 


642 RCKEr 

643 > 


CALL 


VLF01 


0435 2306 




nov 


A, 46 


0437 C4EF 


645 

646 > 

647 ; 

648 ) 


jnp 


jhpr 












650 ; 








651 j 




( ACK 




632 ; 
















654 ; 






0439 00 


633 ) 
636 ACKt : 


HOP 




043ft 2647 


637 


JMTO 


CHCHK4 




638 ; 

639 ; 






043C 04 OF 


660 
661 ; 


CALL 


TSET05 


043E FE 


662 


nov 


A,R6 


043F D26A 


663 
664 i 


JB6 


RCKEND 


0441 B4FF 


663 ERRCKT: 


CALL 


BCNTBC 


0443 F28C 


666 


JB7 


DP043T 


0445 C4AF 


667 
668 ; 


jnp 


D I SEND 

* 


0447 04 OF 


669 CnCHKAi 


CALL 


TSET05 


0449 FE 


670 


nov 


*,R6« 


044A 924E 


671 


JB4 


*BER$0 


044C 844 t 


672 
673 1 


JrtP 


ERRCKT 


044E B867 


674 AfeffeRSPt 


nov 


R0,#DEMAPH 


0450 FO 


673 


mo* 


A*ftRQ 


0451 5307 


676 


•ANL' 


A,#07H* 


0453 E7 
0434 E7 


677 
678 


ft- 


A5 
tt 


0455 E7 


679 




A3 


0456 A9 


680 


nov: 


ROV^ORMAPH' 


0457 B837 


681 


nov 1 


0439 FO 


682 


nov 




045A 5307 


693 


ANL 


»,«0?fl 


04SC 49 


684 


ORL 


A,Rt< 



lHalf bit ti»e counter set & start. 

;RCK flag lit. 
;< OK * . > 
J 

; 

< Error r ) 

;Half bit time counter set t start 
;RCK flag set. 



:Stop bit "1" set. 

;-**#MEXT CST0P03*** 
;RETR . 



;ACK bit detect. 

;Hair bit tx»e counter set & start. 
:RCK flag check * 

;< RCK ^rror » * 
i < EP * 

;Nalf bit ti»e counter set %> start 
:make error message ' 04 > . 



FILE t AKI:SHIGI 
LOCATION OBJECT CODE LIME 
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HEWLETT-PACKARD ( 8048 Assemble 
SOURCE LINE 



0167237 



04 3D 
043F 
0460 
0462 
0464 
0466 
046* 



B856 

AO 

B838 

B004 

B837 

BO00 

8441 



046* D422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0475 
0477 
0478 
047A 
047B 
047D 



B867 
FO 

3307 

E7 

E7 

E7 

A9 

B837 
FO 

3307 
49 

B860 
AO 



04 7E B868 
04SO BOOO 
0482 B86B 
0484 BOOO 

0406 D414 

0488 23 OB 

048A C4EF 

048C E459 



048E F8 



685 nW R0,«RE84H- ; 

686 ttOM *&4»Av 

687 HOV R0,*RE84C? ; 

688 HOV 9R0,«04H 

689 «OV R0,#REB4f 

690 HOV ffR0,i0H t 

691 JHP ERRCKT ; 

692 ; 

6g3 . K ACK Z. P.CY ok * > 

694 RCKENDt CALL PARCLL .-Parity Meg clc»r 

695 . & VLF flags clear. 

696 i 

637 MOV R0,#DEMAPH ;Mak« address bvte of ?4 command. 

698 MOV A.&RO * ' 

6 39 ahl A,#07H :C#P0LINGJ < d^op number \ upper 

70q rl A i 5 bit > + device address < lo«tr 

701 RL A ; 3 bit >. 

702 RL A : 

703 HOV R1.A 

704 MOV R0.#DRMAPH 
703 MOV A,8R0 

706 AHL A.407H : 

707 ORL A.R1 

708 MOV R0,«POLING 

709 HOV 9R0,A 

710 ; 

711 MOV R0,«LAV1 

712 HOV 8RO,S0H ;84 command flag y«t. 

713 NOV R0,*CNTBY :Byt* counter clear. 

714 MOV GRO.tOH ; 
713 : 

716 CALL VLFOO .-Start bit m 0 m set. tert 

717 ; 

718 MOV A, #1 T jCAdwance 1 > 

719 ; «»*NEXT EKEV£>AYJ«** 

720 ' JHP JMPR : RETR . 

721 ; 

722 DP043T: JMP INT04S disposal of 04 command. 

723 ; 

724 : 

725 : 

726 ; " 

727 ; 

728 ; **** 84COH-84C0n-84C0n-84C0r-84C0R-84C0ll-84COn-S4C0«-34C0« * * 

729 :* 

730 ;* DISPOSAL OF 34 COMMAND, 

731 ;* 

732 84COrt-84COn-84COM-84C0P-S4C0M-84C0M-84C0n-S4C0n-34C0M * 

733 ; 

734 }* mmnwm - • 

735 ; ; 

736 ) < START BIT Tx < Rx ROUTINE. > 

737 ; «Ct I 

738 i " 

739 ; 

74 0 s ' 

741 KEYPAYl MOV A,R0 
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FILEi AKI : SHI CI 
LOCATION OBJECT CODE LIME SOURCE L I HE 

048F 3D 742 riOVD 



0490 D4 08 
0492 D41B 



0494 23 OD 
0496 C4EF 



0496 F8 
0499 3D 



049ft D4 0F 

049C BA08 

049E 230E 
04fl0 C4EF 



04A2 00 
04A3 26AB 



04A5 D4 0B 

04A7 F43I 
04A9 84Bt 

04AB D4 0B 

04AD D429 
04AF F42B 

04B1 EAB7 



742 
743 t 
744 
743 
746 l 
747 
748 ; 
749 
730 

731 ; 

732 i 

733 ; 
734 

735 i 

736 ; 

737 , 
758 ;-•»- 
739 ; 

760 ; 

761 RSTAT 
762 

763 ; 

764 ; 
763 
766 ; 
767 
768 t 
769 
770 
771 i 
772 
773 
774 
773 
776 

777 ; 

778 : 

779 ; 

780 ; 

781 RBSET: 
732 

783 : 

734 ; 
783 ; 
736 
737 ; 
738 
739 

790 ; 

791 VDATII : 

792 ; 
793 
794 

795 ) 

796 CHTPH: 

797 i 

798 ; 



P3,A 



iStart bit tr 



CALL 
CALL 



MOV 
JMP 



TSET1 
VLFOI 



A, 013 

JMPR 



;1 bit time counter- -et & start. 

; Start bit reset *tb -1- j«t. 

t***NEXT CRSTAT3*** 
; RETR . 



START BIT ERASE.' Ry ROUTINE . 



set: 



MOV 
MOVD 



A,R0 
P3.A 



:Start bit cl< 



CALL 
MOV 



MOV 
JMP 



TSET05 ;Hair bit time counter set 4 

R2,i03H ;Bit counter set. 

A,t14 ;***NEXT tRBSETJ*** 

JMPR ; RETP . 



DATA Rx ' Rx ROUTINE. 



#C14 



MOP 










JNTO 


VDATII* 


:Received data is 
" 0 " or - 1 - *? 






CALL 


TSETI 


;1 bit time counter 


set 


Z s\ art 


CALL 
JMP 


VLFIO 
CNTDN 


i\ Data » -O**. , » 






CALL 


TSETI 


< Data » "1 • . i 
:1 bit ti»e counter 


ret 


I £*-3rt 


CALL 
CALL 


PALAN 
VLFI1 


;Paritv flag set. 






DJNZ 


R2, SETRB 


; Receive end or not 







< Receive end < > 
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LOCATION OBJECT CODE 

04B3 23 OC 
0463 C4EF 



04B7 23 OE 
04B9 C4EF 



0488 00 
04BC 2603 



04BE 0*0F 

04C0 B86? 
04C2 FO 
04C3 »2C? 
04C3 84CD 

04C7 D41B 



04C9 231 1 
04CB C4EF 



04CP D 4 2 4 
04CF D414 



04D1 23 OF 
0df>3 C4EF 

0405 04 OF 

040? B96? 
0409 FO 
04OA 12C0 
040C 84C7 



HEULETT-PftCKAROt 8048 A*se»t>l«r 
LINE SOURCE LINE 

A m%9 : **-.WEXT CPALK3*** 

HI™**- 5 

801 j c Receive continue ■ ' 

802 J A :*»-HEXT CPBSETJ*** 

803 SETPB: MOV A, "4 
904 J » P JMPR 
803 ; 

806 ; h k H I* II N * " 

807 J „„ » - 

808 ) 

a09 I PARITY BIT Rx.< ROUTINE * > 9C}2 

810; „........».».»»••»*'*"•*" 

811 J mmn „,•...»»»-••■' " 

812 * 

813 ; 

gjsPALK, N0P q pTYBI *~ > >|* ** ; 

' " CALL TSET03 'Half "* * 

«J ; n0 V R0..ANSPAP rarity bit - -0- > 

!|l nov a^RO ; 

JBO MCKAC * 

I24 o«p * CKAC 

325 ; Mll VLF01 :< Parity trror ! > 

826 HCKHC: CALL NftCK Sft t. 

827 ; 

328 , ; 7 ; -~HEXT tMCKOT:*** 

829 impd s RETP. 

830 jnP JMPR 

831 ? / Parity ok < > 

832 : pflPCLP :Parxtv f 1 *9 clear. 
333 ACKAC: CALL P *Z7>« 

£4 CALL VLFOO . flQf -o . ff€t 

335 I 

836 ; # , s tPCKOTJ — 

nUrVB:: CALL TSET03 -H bit *.« cou.tir ..ta.tT, 

8*1 « „ ov R0 ,»«HSP«R iFarltv bit - M- ~ 

m fnP Sck£ =<P.r,t« error •> 

846 ; 

847 > 

848 : „ 

849 ) 



FILE: AKI :SHIGI 
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LOCATION OBJECT CODE LIKE SOURCE LINE 

04DE F8 836 ACKOT: MOV A,RO :ACK tr»n*. 

04DF 30 837 MOVD P5,A ; 

d38 ; 

839 i 

04EQ D40F 860 CALL TSET05 :H*lf bit tin, counter set t *t*rt 

86 % i 

04E2 FF 862 MOV A.R7 : 

04E3 4380 863 ORL A,«80H :Re*pons* n« g se t . 

04E3 AF 864 MOV R7,A ; 

863 ; 

04E6 D41B 866 CALL VLF01 rStop bit »f - set 

86? ; 

04E8 23IA 868 110V A,«26 : ***MEXT CLCIN3*** 

04EA C4EF 869 JMP JMPR :RETP 

870 ; 

871 ; 

872 ; ■ - 

873 ; 

874 l < STOP BIT Tx t. CHHLLEHGE Rx ONCE MORE. ' 

875 I Bbi . 

876 ; lit: 

877 ; 

878 ; 

04EC F8 879 REPR>i: MOV A,RO ;Stop bit T>. 

04ED 3D 980 MOVD P3,A 

881 , \ 

Qg2 • 

04EE D40B 883 ' CALL TSET1 ,1 bit time counter set t start. 

884 i 

04F0 D424 883 CALL PARCLR :P*rity fUg clear. 

886 ; 

04F2 D414 887 CALL VLFOO ;$tart bit -0" s*t 

888 i 

°tlt ! 3 ^ B 889 " 0V *' #t1 ;**-NEXT CKEYDAYJ*** 

04F6 C4EF 890 JMP JMPR • RETR . 

891 ; 

892 ; 
993 ; 

894 ; 

893 t 

*96 * < STOP BIT T- FOP 0 4 COMMAND 

897 ; «D2- 

899 ; 

900 ; 

04P8 F8 901 STEP 04 1 MOV A,R 0 t Stop " bit " tr.ni 

04K9 3D 902 MOVD P3.A 

903 j 

904 i ' 

04FA D40B 905 ^ CALL TSET1 :, bit time counter set * start. 

04FC B827 907 «0V R0,iSDM«!GC ; 

SJnft«2! !S! M0V OR0,f02H rError indicttor „ t . 

0500 B826 .909 MOV R0,»SDMSG1 { 

0302 6000 910 MOV 8R0,«0H 

91 1 ; 

0304 E48A 912 JMP RQ4ERS 
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LOCATION OBJECT CODE LIME SOURCE LIME 



oso6 re 

0307 3D 



03 06 D40B 

030A B86A 

030C F0 
050D B836 
03 OF AO 

03 tO BB58 
0312 B002 
0314 B837 
0316 B000 
0318 C4AF 



031 A D403 
03 1C 0328 
03 IE A8 
031 F FB 

0320 AO 

0321 D407 
0523 83 



0324 F8 
0323 3D 



913 ; 

914 > 
913 i 

916 ; 

917 ; 

918 J 

919 j 
% 

; 



< STOP BIT T* 3 . FOR 84 COMMAND. 



•D21 



920 
921 

922 ; 

923 STEP.84 : 
924 



923 i 

926 l 

927 

928 I 

929 

930 ; 

931 

932 

933 

934 ; 

933 

936 

937 

938 

939 

940 ; 

941 ; 

942 i 

943 ; 

944 ; 

943 ; t 

946 ) 

947 t 

948 i 

949 INDABY: 
930 

931 
932 
953 
934 
933 
956 

937 i 

938 : 
959 

960 ; 

961 : 

962 ; 

963 ; 

964 ; 

965 ; 

966 STCR04 
967 

9£B : 
969 t 



nov 


A,R0 


;Stop bit tr*n*. 


movd 


P3,A 


J 


CALL 


TSET1 


;1 bit time count*r #et t *t*rt 


MOV 


R0,iPOLlNG 


:Drop fc d*vic< ftddrejs set 


to r*ipon#* buff«r. 


MOV 


A,9R0 




MOV 


R0,»RE84K 




MOV 


9R0,A 




MOV 


R0,«RE84C 




MOV 


9R0,»02H 


U DEVICE to ECU link error « > 


MOV 


R0>iRE841 


; Error indicator s«t • 


MOV 


©R0,»0H 




JMP 


D I SEND 





SUB ROUTINE- 
INPUT DATA SET TO 04 BUF . * BYTE COUNTER INC . ROUTINE . 3 



CALL 

ADD 

MOV 

MOV 

MOV 

CALL 
RET 



CNT8CK 

A>tSPHSCC+1 

R0,A 

A,R3 

PRO, A * 

BCNINC 



; Input d*t» 5«t to 04 buf . 
;Bvt« counter Inc. 



< STOP BIT Tx 4. 04 COMMAND ALL OK • END 



«D24 



i MOV 
MOVD 



A,R0 
P3,A 



;Stop bit tr»n*. 



221 



0167237 
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LOCATION OBJECT CODE LINE SOURCE LINE 



0326 D40B 


970 
97t 






CALL 


TSET1 


:l bit time counter* Jet & start. 


0528 8827 


972 






nov 


PQ,«SDHSCC 


iDe^ice address clear. 


052ft FO 


« * j 






MOV 


& oo n 

H , IfK U 




0326 53F8 


974 






ANL 


A,iOE8H 


• 


032D 77 


9# 5 






DO 


H 


J 


U3ct f f 


0?£. 
y ' o 






RR 






Q5Zr r f 


ay? 






Rft 






0530 AO 


978 
979 






MOV 


8R0,A 






Q 8 0 
981 

oao 
.oc 






CALL 


1 NHORY 


& byte counter inc. routine. 


0533 tO 


983 






INC 


(?R0 


; 




984 










a«ia cn 
r u 








MOV 


a op 0 


1 


0535 Bo^b 


986 






MOV 




:Bvte counter buffer set » 


0537 AO. 


987 






nov 


9R0, A 






988 


J 






- 


0538 E48A 


989 
990 
991 






JMF* 


K04ERS 






992 
993 


























994 














993 








< NCK Tx.i 


Rx ROUTINE. > 




996 
997 










*C17 
















998 














999 












053 A F8 


1 000 


NCKOT ; 


nov 


A, R0 


: NCK trans. 




1 001 
1 002 






H0V0 


P5 , A 


.* 




1 003 












053C D4 0B 


1 004 






CALL 


TSET1 


:1 bit time counter set & st-art. 




1 005 










053E FE 


1 006 






MOV 


A . R6 






I >JUf 








htrcK 


: Error a 5 t ime* "T* 


054 1 IE 


1 008 






TUP" 




: Error counter 1 nc . 


0542 04 IB 


1009 
1 01 0 






CALL 


VLF01 


Stop bit ■»* set. 




1 01 1 










0544 231? 


1 012 






MOV 


A, §23 


: ***NEXT CPEPRX3*** 


0546 C4EF 


1 013 
1 014 






JMP 


JMPR 


: RETR . 


0548 B868 


1 013 


REFER : 


MOV 


R0,#LAV1 


:* 5 tines error » > 


054A F-ft 


1 016 
1 017 




> 


H0V 


A, PRO 


: Disposal of 04 command or 
84 command » 


054B C653 


1 018 






42 


JER84 




054D D41B 


1 019 






CALL 


VLF01 


: 04 command error response. 




1020 








stop bit T set. 




1021 


; 








054F 2316 


1 022 






MOV 


A, #22 


.:*»**NE>!T ESTER04J*** 


0551 C4EF 


1023 






JMP 


JMPR 


: RETR . 




1 024 










0553 0416 


1 025 


JEP94 • 


CALL 


VLF01 


^84 «. dr polling > error response. 




1 026 










stop bit -1 " set. 
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LOCATION OBJECT CODE LINE SOURCE LINE 





1 \tCf } 








0335 2313 


1 028 


MOV 


A M 1 

R* ■* * 


*NEKT ESTEP843*** 


0337 C46F 


% m n • 

I V-JV I 

1 031 ; 


JMP 


JMPP 


; PETP . 




1 032 S mm 










1033 ; 










1 034 ) 




LAST CHARACTEP 


INDICATOR CHECK. > 




1 035 I 










1 036 i " " * 










1 037 1 










1 038 ; 








0339 00 


* ffc*9>A ft T tvJ * 

1 039 LCIN : 






iLast character indicator 


055ft 267© 


1040 


JNTO 


LCIEH 


1 041 ; 






detect . 




1 042 ; 










1043 ; 






;Half bit time counter fflt « 


053C D40F 


1 044 


rai t 

l-HLL 


TSET05 


1 043 ; 








033E B868 


1 046 


MOV 






0360 FO 

0361 C66F 


1047 


MOV 


A,9R0 




1048 
t049 | 


JZ 


8AI84 


;Disposal of 84 command or 


0563 04 03 


1 030 


CALL 


CNTBCK 




0363 D304 


1031 


XRL 


A,#4H 


;Deta <« 5 b"te ? 


0367 C68E 


1032 


J2 


LCIER 


j { 04 ^error . 


1 053 ; 






9009 ! 


0369 D41B 


1034 


CALL 


VLF01 


;< Disposal or 04 command 1 


1035 ; 

1036 ; 






5tOp OK » S«V » 


036B 2312 


1 037 


MOV 


A, HI 3 


; • '•writ A 1 v & * v*t j ^ ^ 


036D C4EF 


1 058 
1 039 ; 


JMP 


JMPR 




036F D4 03 


106 0 BAI94i 


CALL 


CNTBCK 


: loci 0 ov ve 


0571 D304 


1 061 


XRL 


A* #4N 


0373 C694 


1 062 
1063 ; 
1 064 ; 


JZ 


DV34 




0373 D41B 


1 063 




VLF01 


; * Disposal of 84 command 1 


1 066 ; 
1067 : 






Stop bit -1- set. 


0377 231 0 


i WO 


MOV 


A, «16 


..»»ME:<T t3T0N84 3*** 


057? C4EF 


1 069 
1070 ; 


JMP 


JMPP 


: PETR . 


057B D4 0F 


1071 LCIEH: 

1072 : 


CALL 


TSET05 


:Malf bit time counter *et & 


057D B868 


1073 


MOV 


R0,«LAV1 




057F FO 


1074 


MOV 


A,9R0 




0380 C688 


1073 


JZ 


ENST84 


Disposal of 04 command * 


0382 D41B 


1076 


CALL 


VLF01 


1077 ; 






Stop bit "1* set. 




1078 ; 






smmwNEXT CSTCR043*** 


0384 2318 


1079 


MOV 


A,«24 


0386 C4EF 


1030 


JMP 


JMPR 


iRETR. 




1081 ; 






' Disposal of 84 command 1 




1082 ; 






0388 D41B 


1083 ENST34: 


CALL 


VLF01 


; 
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LOCATION OBJECT CODE LIME SOURCE LIME 





1084 ; 








Stop bit * 1 ' ffftt. 




1083 ; 










038A 2317 


1 086 


HOV 


A,«23 




;***NEXT CSTCR843*** 


038C C4EF 


1 087 


jhp 


JHPR 




; RETR . 




1088 ; 








< o,rat«r than 3 byt«> > 




1089 1 








038E 04 IB 


1090 LCIERi 


CALL 


VLFOt 




:< Disposal of O 4 command ! 


1 091 ; 
I 092 ; 








Stop bit "1* set, 


0990 2316 


t 093 


HOV 


A, #22 




i***NEXT t3TER04M"** 


0592 C4EF 


1 094 
1099 ; 


JHP 


JHPR 




; RETR . 


0594 D41B 


1096 DY84: 


CALL 


VLFOl 




;< Disposal of 84 command 1 > 


1097 ; 

1098 ; 








Stop bit set. 


0396 2319 


1 099 


MOV 


A, §21 




; *»*HEXT C STER34 3**- 


0598 C4EF 


1 100 

1 101 ; 

1102 : 

1103 i 


JflP 


JHPR 




; PETR . 
















1105 ; 












1106 ; 


< STOP 


BIT Tx 5. 




COHMANMD ALL OK ! EHD 1 > 




1107 ; 
























1 109 ; 












1110 ; 

1111 STCR84 1 










039A F8 


HOV 


A,R0 




;Stop bit trans. 


059B 3D 


1 112 


novo 


P3.A 




* 




1113 ; 
1114; 




















059C D40B 


I 115 
1116 ; 


CALL 


TSET1 




: 1 bit tine counter sat & start. 


039E B4CC 


1 1 17 
1118 ; 


CALL 


RED STB 




;Pt5pons€ data ?«t to 34 buffer. 


w^nv www* 


1119 


HOV 


R0,tPOLJNC 




:Olffposal address buff*r set. 


03A2 F0 


1 120 


HOV 


A.8R0 




i 


05A3 B856 


U21 


HOV 


R0,»RE34H 






05A3 AO 


1 122 


HOV 


3R0.A 




• 


09 A6 04 07 


1123 


CALL 


BCHIHC 




• Rut p (fnimt #r buffer fc .. 


05h8 FO 


1 124 


HOV 


A.9R0 * 






05A9 8837 


1123 


HOV 


R0,#RE84t 






03AB AO 


1 126 


HOV 


PRO, A 






05AC C4AF 


1 127 

1128 ; 

1129 ; 

1130 t 


JHP 


DISEND 




















1132 ; 












1133 ; 


< STOP BIT Tx 6. 


84 


COHHAND Rx DATA CONTINUE. > 




1134 ; 








0C16 
















1136 i 












1137 ) 

1138 STCH84 : 










03AE F8 


HOV 


A,R0 




iStop bit trans. 


05AF 30 


1139 
1 140 J 


novo 


P3,A 
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0980 D40B 
05B2 B4CC 
05B4 0407 
0S86 0422 

03B8 D414 



03BA 23 OB 
03BC C4EF 



OWE FB 
03BF 30 



03C0 D4 0B 
05CZ B41A 

05C4 D422 

05C6 04 14 



05C8 23 OB 
03CA C4EF 



03CC 04 03 
OSCE 0338 
03O0 A8 
0501 FB 
0302 AO 



J 



1141 
1142 
1143 
I 144 
11 45 
1 146 
1147 
11 48 
% 149 
1130 
M31 
1152 
1133 
1134 
1 133 
1136 
1137 
1138 
1139 
1160 
1161 
1162 
1163 
1164 
1163 ; 

1166 STCM04: 

1167 

1166 ; 

1169 J 

1 170 

1171 ; 

1172 

1173 ; 

1 174 ; 

1 173 

1176 ; 

1177 ; 
1178 

1179 ; 

1 180 ; 
1181 
1182 

1183 ; 

1184 ; 
1183 ; 

1186 ; * 

1187 ; 

1188 ; 
1189 
1 190 
1191 
1192 
1193 
1 194 
1 193 
1196 
1 197 



CALL 
CALL 
CALL 
CALL 

CALL 



nov 

JrtP 



TSET1 
REDSTB 
BCHINC 
PARCLL 

VLFOO 



A,ft1 1 

JMPR 



:1 bit ti»« counter set & start. 

; Input data set to 84 co»»and 

buffer, 
j But* counter Inc. 

iParity flag clear 

& VLF flags clear* 



Start bit "0- *et . 

;***NEXT £KEV0*Y3*** 
;RETR. 



< STOP BIT Tx 7. 04 C0W1AH0 DATA Rx CONTINUE. 



•CI 8 



nov 
novo 



A,R0 
P3,A 



;Stop bit trans. 



CALL 
CALL 

CALL 

CALL 



nov 



TSET1 
INOABY 

PARCLL 

VLFOO 



A,«1 1 

jnPR 



:1 bit time counter set * start- 

; Input data set to 04 buf. 
byte counter inc. routine. 

;Paritv flag clear 

4 VLF flags clear. 



Start bit *0" set. 

:»**MEXT CKEYDAY3*** 
; RETP . 



-SUB ROUTINE 



j— 

I 

REDSTB : 



C RESPONSE DATA SET TO 84 BUFFER » 3 



CALL 

ADD 

NOV 

nov 
nov 



CNTBCK 

A,«RE84C 

R0,A 

A.R3 

9R0,A 



Input data set to 84 buf . 



'ILEi AKXtSHlCI 
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0303 


83 


1 198 
1199 
1200 


1 

% 


RET 












1201 






























1202 


I 














1203 


% #*»* 


04COM-04COM-04COM-04COM- 


04COM- 04C0M- 04COM- 04C0M- 


04COM **** 






1204 


; * 














1203 


;* 




DISPOSAL OF 


04 COMMAND . 








1206 
















1207 


j **** 


04C0H-04COtt-O4COn-04COM- 


04COM-04COM-04COM-04COM- 


04COM 






1 208 


I 














1 209 


} 














121 0 


I 














1211 


* 




< -START BIT Tx. 


< 04 COMMAND - > 








1212 
1213 










WD2 0 




















1214 
















1213 
1216 


J 










0304 


F8 


C0MQ4 : 


MOV 


A, RQ 


! fifc»r*t bit tr Art« 

w V OI V WAV VI 4119 » 




09D5 


30 


1217 




novo 


P3* A 










1218 
1219 


1 
* 






















0506 


04 OB 


1220 
1221 




CALL 


TSET1 


;1 bit tine counter set 


& st-art . 


05D9 


B827 


1 222 




MOV 


RO, tSDMSCC 






03DA 


FO 


1 223 




HOV 


A,*R0 






03DB 


B850 


1 224 




MOV 


RO, tTXBUF 


t i x out t v » * conmana 




03OD 


AO 


1223 




MOV 


9R0, A 






03DE 


B868 


1 226 




MOV 


RO, tLAVI 


I 








* 

i «.* * 




MOV 


9R0, «19 


• ri (M> i i s ai*i/<i 

; l l_«V 1 J — HLsJ . 




0SC2 


0414 


1228 

1 t4' 


i 


CALL 


VLFOO 


:MI bit "0- set. 




03*4 


2302 


1230 




MOV 


A, 02 


:#**NEXT <MIO0>««* 




05E6 


C4EF 


1231 
1 232 




JMP 


JMPR 


:PETR. 








1233 

1 -974 
1 

1 

1 Z49 


I 

; 




























f ** m iC 

1 «Jo 


* 














t 577 
I tar 






( 04 COMMAND 


C»ATA T* . 








t 

I A^b 

1 -974 










»B1 0 




















1 24 0 


i 














1 24 1 












03E8 


F8 


1242 


COM04D 


: MOV 


A,RO 


tStart bit T;i. 




03E? 


30 


1243 
1244 


; 


novo 


P3,A 










1245 












03EA 


04 OB 


1246 
1247 




CALL 


TSET1 


: 1 bit tin* counter set 


& ="t art . 


03EC 


04 03 


1248 




CALL 


CNTBCK 






03EE 


0327 


1249 




ADD 


A,»SDM5CC 






05F0 


AS 


1250 




MOV 


RO,A 






03F1 


FO 


1231 




MOV 


A>9R0 






03F2 


B830 


1232 




MOV 


RO, tTXBUF 


;Tx buffer i D»t» set. 


03M 


AO 


1233 




MOV 


9R0, A 






05F3 


B868 


1254 




MOV 


R0,«LAV1 


i 





FILE: AKliSHICt 
LOCATION OBJECT CODE LIME 
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HEWLETT-PACKARD : 804B A*M»bl*r 



0167237 



SOURCE LINE 



03F7 BOO? 
03F9 041B 

09FB 2302 
05FD C4EF 



03FF B926 

0601 FO 

0602 83 



0603 B86B 
0603 FO 
0606 83 



0607 BB6B 
060? 10 
06 OA 83 



0608 23EF 
060D C411 



1233 
1236 
123? 
1238 
1239 
1260 
1261 
1262 
1263 
1264 
1263 

1266 J 

1267 ; 

1268 ; 

1269 ; 

1270 BCNTBCt 
1271 

1272 

1273 ; 

1274 ; 

1275 ; 

1276 ; 

1277 ; 

1278 ; 

1279 t 

1280 ; 

1281 CNTBCK: 
1282 

1283 
12B4 i 

1285 ; 

1286 J 

1287 ; 

1288 ; 

1289 t 

1290 ; 

1291 ; 

1292 BCHIMC: 
1293 

1294 

1295 ; 

1296 ; 
1297 
1298 
1299 
1300 
1301 
1302 



MOV 
CALL 

MOV 
JMP 



9R0,#9 
VLF01 

A, «2 
JMPR 



;UAV13 « ACK4. 

tMI tit M" *tt, 

;***NEXT <f1IO0>*** 
; RETR . 



-SUB ROUT INE* 



t BYTE COUNT BYTE CHECK . ) 



MOV 
MOV 
RET 



RO.iSDMSd 
A>8R0 



-SUB ROUTINE 



t BYTE COUMTER CHECK. 3 



MOV 
MOV 
RET 



R0# tCNTBY 
A,9R0 



-SUB ROUTIHE- 



C BYTE COUNTER INC. 



MOV 
INC 
RET 



RO,#CNTBY 
ORO 



-SUB ROUTINE 



C 1 BIT TIME COUNTER SET. 3 



1303 TSET1 i 
1304 
1303 ; 

1306 ; 

1307 ; 

1308 t 

1309 i 

1310 ) 

1311 



MOV 
OMP 



A,ft239 
TIST 



-SUB ROUTINE— 



C HALF BIT TIME COUNTER SET. 3 



* 
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FILE: AKIiSHJGI HEWLETT-PACKARD : 8048 A*«mbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



01 67237 



06 OP 23F8 

0611 62 

0612 43 

0613 83 



0614 B837 

0616 FO 

0617 330? 
0619 C420 



06 IB B837 
06ID FO 
061E 4308 

0620 A 9 

0621 83 



0622 BE 0 0 

0624 B869 
0626 BOOO 
0628 83 



0629 B869 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1332 
1353 
1334 
1333 
1356 
1337 
1338 
1359 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



i 

TSETOSi 
; 

TIST: 



NOV 

NOV 

STRT 

RET 



A,*248 

t.a 

CNT 



I 
t 

; 

; 

VLFOOi 



NOV 
NOV 
ANL 
JNP 



i 
I 
t 

t - — 
J 

VLF01 : 
VLFOST t 



NOV 
NOV 
ORL 
MOV 
RET 



PARCEL i 
PARCP : 



NOV 

NOV 
NOV 
RET 



; 

PAL AN i 



NOV 
INC 
RET 



-SUB ROUTINE 



C VLF OUTPUT DATA "0" SET. 



RO, iDRMAPH 
A,0RO 
A,»07H 
VLFOST 



-SUB ROUTINE 



C VLF OUTPUT DATA "1- SET. 



RO, IDRMAPH 
A,0R0 
A.H08W 
R0,A 



-SUB ROUTINE 



C PAPITY FLAG CLEAR. 



R6,#0 



RO, tANSPAR 
9R0,«QH 



:VLF O b<js clear. 
rPantv flag cl«ar. 



-SUB ROUTINE 



t PARITY CHECK . 3 



RO,tAMSPAP 
PRO 



FILEi AKliSHlCl 
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HEWLETT -PACKARD i 8048 Assembler 



0167237 



LOCATION OBJECT CODE LIME SOURCE LINE 







1 369 










18 RC 


>U1 


THE™ 






1370 




















1 371 




z 


Error response 


s«t to 04 buffer. 3 












1372 
1373 


J 


















. 


















i 3f4 


J 














0620 


B827 


1375 


ERRSES t 


mov 


R0,1SDMSGC 


; Error indicate . 








062F 


FE 


1376 




mov 


A,R6 


; 








0630 


D236 


1 377 




JB6 


CDDCCa 
CKR3CH 










0632 


BO 03 


1 378 




nov 


9RO,«03H 


i< ebnoreal error ! > 








0634 


C438 


1 379 




JMP 


ERRSEE 














1 380 


I 






;< normal error ! > 








0636 


B001 


1 381 




MOV 


9R0, #01 H 








0638 


B826 


1382 


ERRSEE ! 


HOV 


R0,#SDMSC1 










063ft 


BOOO 


1 383 




MOV 












063C 


E48A 


1384 

• 7SS 

I 

t IfiC 
1 JOD 


i 


JMP 


R04ERS 
■ 


t 












1 ODr 


* 


















1388 


; 








- 










1389 


; 




** orif rurrt? i 


s 04 conn AND. > 












1390 


f 












#029 






139t 




















1392 
1393 


s 














063E 


00 


1394 


; 

ACK3i 


HOP 




i 








063F 


2648 


1395 
1396 




JHTO 
















1397 


1 












start • 


-0641 


04 OF 


1 398 




CALL 


TcrT 

1 9L 1 UO 




set 


t 




1 399 
















FE 


1400 




MOV 


A,R6 


;RCK -> 








0644 


D254 


1401 




IDC 


arr cer 










0646 


C44A 


1402 
1 403 


t 


JMP 


Af*VCB4 

ACKtRZ 


Ktn ?rrvr t 








0648 


04 OF 


1404 


ACKER: 

i 


CALL 


TSET05 


.1 He It Dl w * 1 w« wunv*r 






start . 


064A 


FE 


1406 


ACKER2. 


MOV 


A,R6 










064B 


527D 


1407 




JB2 


ACEND 


j5 tine* error *> 








064D 


IE 


1408 




INC 


R6 


; 








064E 


D414 


1409 




CALL 


VLFO0 * 


;Re~chal lenoe. 










1410 
141 1 


* 






Start bit "0" .s«t. 








0650 


2314 


1412 




MOV 


A.t20 


:***MEXT <COM04>w 








0652 


C4EF 


1413 
1414 




JMP 


JMPR 


;RETR. 








0654 


B824 


1415 


ACKSSC ; 


MOV 


RO.ttSDMSCK 


t<com»*nd only* > 








0656 


FO 


1416 




MOV 


A,8R0 










0657 


325F 


1417 




JB1 


RWMOD 










0659 


8826 


1418 




MOV 


ROjttSDMSCI 










065B 


B040 


1419 




MOV 


6R0,tOl 000000 


B; 








0650 


E48A 


1420 
1421 


J 


JMP 


R04ERS 


: 








065F 


1260 


1422 


RUMOD i 


JBO 


RDMOD 


;Co»«*nd + RO or UR ? 








0661 


8868 


1423 




MOV 


R0,«CHTBY 


J 








0663 


B001 


1424 




MOV 


8R0,#1H 


; 








0665 


D422 


1425 




CALL 


PARCLL 


j Parity flag cUar 









FILE) AKltSHICI 
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HEWLETT-PACKARD t 8048 ArtemMcr 



0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 







1 426 








& VLF flags clear. 




04 14 


1 AO? 




roi I 




; 






1 4911 


# 






Start bit *0* sat. 






1 494 

» 9 












1 430 


j 






r command + message 1 > 


0669 


23 OA 


1 431 




MOV 


A, #1 0 


!***NEXT <COM04D>*** 


066B 


C4EF 


1432 




JMP 


JMPR 


; RETR . 






1433 


; 








0660 


0422 


1434 


RDM0D : 


CALL 


PARCLL 


; Parity flag clear 


066F 


8868 


1435 


; 






* VLF flags dcir. 


1436 




MOV 


R0,#LAV1 


0671 


B001 


1437 




MOV 


9R0,#1H 


; 


0673 


B86B 


1438 




MOV 


R0,«CNTBY 




Qor 3 


B000 


1 439 




MOV 


9R0, 40H 




0677 


D414 


1440 




CALL 


VLFOO 


:Start bit "0" sat. 






1441 


s 








0679 


23 0B 


1442 


s 






(.command ♦ response 1 > 


1443 




MOV 


A,#l 1 


j«w»NEXT C KEYDAY 


067B 


C4EF 


1 444 




JMP 


JMPR 


; RETR . 






1 445 


t 








067D 


C42D 


1446 


ACENO: 


JMP 


ERRSES 








1447 


s 












1448 


I 












1449 
1450 


; 












1451 


t 












1452 


} 




C ACK CHECK 4. 


, < 04 COMMAND . > 






1453 
1454 


i 












1 455 


t 












1456 


t 








uorr 


Art 


1 457 


ACK4 : 


HOP 






0680 


2689 


1458 




JMT0 


AERCK 


t ACK bit check . 






1 459 












1460 


; 








UooZ 


040F 


1461 




CALL 


. TSET05 


;Half bit time counter set t 






1462 








0684 


FE 


1463 




MOV 


A,R6 


:*:»CK i > 


UOO-5 


0293 


1464 




JB6 


AOKCK 


0687 


C488 


1465 




JMP 


AERCK2 








1466 






• 




0689 


D40F 


1467 








< NCK 1 i 


1468 


AERCK : 


CALL 


TSET05 


:Half bit time counter set fc. 






1469 








068B 


FE 


1470 


AERCK2: 


MOV 


A,R6 


;5 tines error "** 


06 8C 


52A7 


1471 




«IB2 


AENCK 


068E 


IE 


1472 




INC 


R6 


: Error* counter Inc. 


068F 


0424 


1473 
1474 


; 


' CALL 


PARCLR 


Challenge once more. 
; Parity flag clear. 


0691 


C4A1 


1475 




JMP 


A04CON 








1476 


j 








06?3 


B4FF 


1477 


AOKCKj 


CALL 


BCNTBC 


s< ACK & PCK ok i > 


06 95 


5307 


1478 




ANL 


A,»07H 


0697 


A9 


1479 




MOV 


R1,A 




0698 


C9 


1480 




DEC 


R1 




0699 


D403 


1481 




CALL 


CNTBCK 


; 


069B 


D9 


1482 




XRL 


A,R1 


: 



tB9 



FILE: 0KI:SHICI 
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HEWLETT-PACKARD: 3048 Assembler 



0167237 



LOCATION OBJECT CODE LIME SOURCE LIME 



069C C6A9 
069E 10 
Q69F D424 



06 A 1 D414 

06 A3 23 OA 
06A9 C4EF 

06A7 C42D 



06A9 B826 
06 AB 604 0 
06AO E48A 



06AF D422 

06B1 B857 
06B3 FO 
06B4 F2BA 
06B6 23 IB 
06B8 C4EF 

06BA FF 
06BB F2CA 



06BO B867 
06BF FO 
06C0 F2C3 
06C2 ID 
06C3 6477 



06C5 FF 
06C6 D2E8 
06C8 C4F2 



06CA 337F 
06CC AF 

06CD 92E4 



1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1493 
1496 
1497 
1498 
1499 
1300 
1501 
1302 
1303 
1504 
1305 
1306 
1507 
1308 
1309 
1310 
151 1 
1312 
1313 
1314 
1515 
1316 
1317 
1518 
1319 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1328 
1529 
1530 
1331 
1532 
1533 
1534 
1335 
1536 
1537 
1338 
1339 



; 
i 

P04COH: 

i 



J2 

IMC 

CALL 



CALL 



HOV 
JHP 



AEMCK: JHP 



EHD04U 
9R0 

PARCLR 



VLFOO 

A,»lO 
JMPR 

ERRSES 



;T* operation «nd or not 47 

t 

jPtrlty flag cl«»r. / 

i Jh operation continue 
for 04 com ! > 
;St»rt Oit "0- set. 

:***NEXT CCQn04D>*** 
; RETR . 

i04 com»*nd r«fpofti« «rror . 
Error Indicator set. 



EHD04UI 



nov 

HOV 
JHP 



R0,iSDHSG1 ; 
9R0,tQt 0O0O00B; 
R04ERS : 



ly operation end for 04 co» 



SUB ROUT I HE— 



; 
; 
j 

1 — " 

t 

D I SEND: CALL 

nov 
nov 

JB7 

nov 
jnp 



C JMP TO HEAD ROUT I HE. 



JPIDLt 
1 

COM TOE : 

; 

ALEMD : 

% 

PCHKSt 

i 
i 



MOV 

JB7 



nov 

MOV 
JB7 
IMC 
JHP 



HOV 
JB6 
JMP 



A ML 
HOV 



JB4 



PARCLL 

R0,»RE841 

A,9R0 

JPIDL 

A,f27 

JMPR 

A,R7 
PCHKS 



RO, UDEHAPH 
A>9R0 
ALEMD 
R5 

DHSRE 



A,R7 

PRDR2 

NTDRP 



A,#7FH 
R7,A 

PRDEV 



iParity flag clear 

t VLF flag* clear. 



; Response flags cnecl* ■ 



<. no r«jpon»t 1 > 
: Device end ** 



;Devic* continue. 



C response i > 
j Response flag cl*ar. 



FILE i AKI:SH1CI 
LOCATION OBJECT CODE LINE 



06CF B867 
06 Dl F0 
06D2 F2DF 
06D4 FF 
0603 8209 

0607 C4B0 

0609 FF 

06DA 4340 

06DC AF 

06DD C4BD 



231 

HEWLETT-PACKARD : 3048 A*ff*abl*r 



0167237 



SOURCE LINE 



06DF 
06E0 
06E2 

06E4 

06E6 

06E8 
06EA 

06EB 
06E0 



FF 

B2E8 

C4B0 

B2EB 

C4F2 

53BF 
AF 

BD3E 
C4FC 



06EF C3 
06F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 

06F5 «e 

06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E4 09 



1 540 


HOV 


da tDEMPPH 




1541 


nov 


A Off A 


f 


1542 


JB7 


ni ice C 




1543 


nuv 


A,R7 


I 


1544 


JB5 


rKLsr T> 


* 


1545 ; 








1546 


JMP 


C0NTDE 




1547 ; 

1548 PRLSFS: 








Mf>V 

nwV 


A # R7 




1549 


ORL 


A , • 04 OH 




1530 


MOV 


K • f H 




1551 


JMP 


tOMT Vfc 


* 


1552 ; 








1553 QUESEt 


NOV 




\ 


1554 




PRDRP 


* r> e> m _ . . f 


1555 


JMP 


COMTDE 


it r »R.0€V1C4 poll f* 


1556 i 






R * R . drop po 11* / 


1357 PRDEV: 


JB5 


PRDRs 


• *' Pr i t f l> ma>j t *~ ■» nail 


1558 j 






£ P . R • drop po 11* ' 


1559 


JMP 


NTDRP 


:Hext drop select . 


1 560 ; 








1561 PRDR2 : 


ANL 






1562 


NOV 


R7 , A 




1563 : 








1564 PRDRP : 


NOV 


Kg » wytnMr u 


;t Priority or R ,R . device poll 


1363 


JMP 


STOPS 


1366 ; 






S> priority drop poll. > 


1567 t 






1st drop sel«ct. 


1568 : 






















1570 ; 








1571 : 




t RETURN 


POUT I HE. 3 


1372 ; 
















1574 ; 








1575 JMPR: 


SEL 


RB0 




1376 


XCH 


A,R7 




1577 


RETR 







1578 l 

1579 t 

1380 ; 

1381 : 

1382 : 
1583 : 

1384 ; 

-1383 ; 
1586 : 
1387 NTDPP: 
1388 
1589 
1390 
1391 
1592 
1393 t 
1394 
1393 ; 
1396 ; 



SUB ROUTINE — 



t NEXT mCCESS DPOF SELECT. ) 



MOV 
MOV 
MOV 
MOV 
JB7 
INC 

JMP 



R5,#OEMhP0 

A,R4 

R0,A 

A,8R0 

STOPS 

R4 

SETSD 



Drop end or not 
« not *nd » > 
N*xt drop 5«t. 
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0167237 



FILE. *I.SHIC1 HE«LETT-PftCK««D« 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LIME 

06FC BC31 
06FE B831 

0700 FO 

0701 7205 

0703 E4 09 



0705 2304 
0707 C4EF 

0709 FC 
07 OA A8 
070B FO 

070C 4308 
070E A8 

070F FF 

0710 3216 

0712 231C 
0714 C4EF 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

071B D40B 

071D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



1597 


STOPS ( 


nov 


R4 , tDRMAPO 


1398 


mov 


KU| IWKrlHr V 


1599 




MOV 




1600 




JB3 


SELSEt 


1601 








1602 




JWP 


SETSD 


1603 








1604 


t 




A, §4 


1605 


SELSET r 


MOV 


1606 




UMP 


JMPR 


1607 






«,P* 


1608 


SETSDt 


flOV 


1609 




MOV 


R0,A 


161 0 




MOV 


A,9R0 


161 1 


J 




A,t08H 


1612 


ANSUOt 


ORL 


1613 




MOV 


RCA 


1614 


S 






1615 




MOV 


A,R7 


1616 




JB1 


DSCF84 


1617 


t 






1618 




MOV 


A ,»28 


1619 




JMP 


JMPR 


1620 


i 






1621 









i* Drop *nd 1 > 



;Drop »*p »«t or not ? 



• Hot set » > 

;***HEKT CMTMINT3*** 
; RETR . 

;< Set ! > 



:***NEXT CDSCF843*** 
;RETR. 





1623 


.».»».»» 








1624 
1625 


i 

; 




C DROP SCAN 


FOR 84 COMMAND. 3 


1626 










1627 










1628 










1629 
1630 
1631 


DSCF84 : 


MOV 
MOVD 


A,R0 
P5,A 


:Oroo scan. 


1632 
1633 
1634 
1635 


I 


MOV 
JB1 


A,R7 
DSCFJJ 




1636 
1637 




CALL. 


TSET1 ' 


:l bit ti»ft counter jet. 


1638 
1639 
1640 
1641 


t 

DSCFJJ: 


MOV 
ANL 
MOV 


A,R7 
A, OOFDH 
R7,A 


tResaonse fl*9 * cle»r. 


1642 
1643 
1644 
1643 


1 


MOV 
ANL 
MOV 


A,R0 

A,«087H 

R0,«DRMAPH 


; 
i 


1646 




MOV 


8RO,A 


; 


1647 
1648 
1649 


J 


MOV 
JMP 


A/ 04 
JMPR 


;»**IIEXT CMTMINT3*** 
: RETR . 


1630 


I 









«D28 



FtLfel OKI t SHI CI 
LOCATION OBJECT CODE LINE 
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HEWLETT-PACKARD: 8048 A**«mblcr 



0167237 



SOURCE LINE 







1 634 






1 633 






1636 






1657 






1 638 


0728 


97 


1639 


072C 


A7 


1 660 






1 661 


072D 


FB 


1662 


072E 


67 


1663 


072F 


AB 


1664 


0730 


83 


1663 






1666 






1667 






1668 






1669 






1 670 






1671 






1672 






1673 






1674 


0735 


97 


1673 


0732 


E42D 


1676 






1677 






1 678 






1679 






1680 






1681 






1682 






1683 






1684 


0734 


04 OF 


1665 


0736 


B837 


1686 


0738 


FO 


1687 


0739 


F243 


1688 






1689 






1690 


073B 


B4FF 


1691 


073D 


F245 


1692 






1693 


073F 


2318 


1694 


0741 


C4EF 


1693 






1696 


0743 


C4BA 


1697 






1698 






1699 


0743 


FF 


1700 


0746 


4301 


1701 


0748 


AF 


1702 


0749 


E459 


1703 






1704 






1703 






1706 






1707 






1708 






1709 



I VLF INPUT DATA " 1 - SET. 



VLFI1 t 



VLFP3T t 



CLR 
CPL 

MOV 
RRC 
MOV 
RET 



; 

j 

VLFIOt 



CLR 
JMP 



IDL INT : 



CALL 
MOV 
MOV 
JB7 



CALL 
JB7 



MOV 
JMP 



DNTSET : JMP 



ST04DP : 



MOV 
ORL 
MOV 
JMP 



C 
C 

A,R3 
A 

R3,A 



C VLF IHPUT DATA - 0 " SET. 1 



C 

VLFRST 



< UAIT for 84 COMMAND DISPOSAL . > 



-SUB ROUT I HE 



TSET03 
R0,tRE841 
A.&RO 
DNTSET 



BCMTBC 
ST04DP 

A , #27 
JMPR 

JPIDL 



A.R7 
A,*01H 
R7, A 
INT04S 



:Half bit ti»* counter aet * start. 
;8« buffer «npty. 



.:£.*! it 04 operation. 



:***M£VT CIDLINT}«** 



84 buff*r empt<». ^ 



C CHANCING OPERATION TO 84 .3 
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0746 P8 
0740 3D 



074D D4 08 

074F FF 
0730 1234 
0732 C4AF 
0734 53FE 

0756 AF 

0757 E434 



0739 
073B 
073C 
073E 
073F 
0761 
0762 
0764 
0763 



882S 
F0 

5307 
A9 

B837 
FO 

3307 
D9 

C67B 



0767 F9 

0768 4308 
076A A8 

076B FF 
076C 3272 

076E 231 D 
0770 C4EF 

0772 53FD 

0774 AF 

0775 E477 



1711 



1712 


J 








1713 
1714 


; 

NDP304: 


MOV 


tt,R0 




1713 




novo 


P3,A 


l 


1716 


; 








1717 


i 






; 1 


1718 




CALL 


T6ET1 


1719 


; 








1720 


MA&AD2 I 


MOV 


A,R7 




1721 




J BO 


APIWT 




1722 




JMP 


D I SEND 




1723 


ARIWT : 


ANL 


A,»0FEH 




1724 




MOV 


R7.A 




1723 




JMP 


IDLINT 





;! bit tJ»*r coor»t*r *«t C »t*rt . 



1726 



0777 F8 

0778 3D 



1727 ; 

1728 ; 

1729 ) 

1730 ; 

1731 : 

1732 ; 

1733 INT04S: 
t?34 

1733 

1736 

1737 

1738 

1739 

1740 

1741 

1742 l 

1743 

1744 

1743 

1746 : 

1747 

1748 

1749 ; 

1730 

1751 

1732 : 

1753 DSP 0*8: 

1734 

1733 

1736 : 

1757 t 

1738 > 

1759 ; 

1760 ; 

1761 : 

1762 ; 

1763 I 

1764 ; 
1763 : 

1766 DSF04C: 
1767 



-SUB POUT I HE 



t 04 DPOP SELECT. 



MOV 


P0,*SDMSCH 


MOV 


A.9R0 


ANL 


ft.#07H 


MOV 


R1,A 


MOV 


RO.*DRMf»PH 


MOV 


A,<M?0 


ANL 


A.t07H 


XRL 


A,R1 


JZ 


NOCHQE 


MOV 


*,R1 


ORL 


«,»08H 


MOV 


RO, A 


MOV 


A.R7 


JB1 


DSF04B 


MOV 


A.«29 


JMP 


JMPR 


ANL 


A ( «QFDH 


MOV 


R7,A 


JMP 


DSF04C 



:***NE>CT CDSF94CJ*** 
: RETP . 



C DROP SCAN FOR 04 COMMAND. 3 



•EI 



MOV 
MOVD 



A.RO 
P3.A 



FILE t AKItSHJCI 
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»TI0N 


OBJECT 


CODE LINE 


SOURCE LINE 










1768 


» 












1769 


I 








0779 


D40B 


1770 




CALL 


TSET1 


;1 bit time counter set. 






1771 


9 






077B 


F9 


1772 




nov 


A,R1 


: 


077C 


B837 


1773 




MOV 


R0» *DftMAPH 


; 


077E 


20 


1774 






A,9R0 


; 


077F 


B86C 


1773 




nov 


R0,*SAVDRP 


; 


0781 


AO 


1776 




nov 


0RO . A 








1777 


} 












1778 


I 








0782 


0422 


1779 




CALL 


PARCLL 


tP»r ity flag cl*&r 






1780 


* 








0734 


D414 


1781 




CALL 


VLF00 


:$t*rt "0- bit set. 






1782 


* 








0786 


2314 


1783 




nuv 


A,«20 


!***HEXT CC0M04 3*** 


0788 


C4EF 


1784 




IMP 


JMPR 


: RETP . 






1783 














1786 


* 












1787 


























1788 














1789 


* 




t 04 COKMANC 


• DISP END. 3 






1790 


* 












1791 














1792 










078A 


B86C 


1793 


P04EKS : 


nov 


R0, tSAVDPP 


; 


078C 


FO 


1794 




nov 


A,8R0 




078D 


B937 


1793 




MOV 


R1 , HDRMAPH 


1 


078F 


21 


1796 




XCH 


A,9R1 




0790 


A8 


1797 




MOV 


RO.A 








1798 


* 








0791 


FF 


1799 




MOV 


A,R7 




0792 


32A7 


1800 




JB2 


T3UCIN 








1801 










0794 


F1 


1802 




MOV 


A,8Rl 




079? 


D8 


1803 




XRL 


A,R0 




0796 


C6AE 


1804 




JZ 


MADADE 








1803 










0798 


B867 


1806 




MOV 


RO, UDEMAPH 




079* 


FO 


1807 




MOV 


A,8R0 




079B 


F2AC 


1808 




JB7 


TSUGI2 ' 








1809 


* 








079D 


F1 


181 0 




MOV 


A,8R1 




079E 


5307 


1811 




«NL 


A.*07H 




07»0 


4308 


1812 




ORL 


A,»06H 




07A2 


A8 


1813 




nov 


R0,A 


; 


07 A3 


231 E 


1814 




nov 


A, #30 




07« 


C4EF 


1315 




JMP 


JMPR 








1816 


; 








07A7 


33FB 


1817 


TSUGINt 


ANL 


A, tOFBH 




07ft? 


AF 


1818 




MOV 


R7,A 


J 






1819 


; 








G7AA 


C4F2 


1820 




JrtP 


NTDRP 




07AC 


C4AF 


1821 


TSUCI2: 


JHP 


D I SEND 


; 






1822 


i 








07AE 


E44F 


1823 


MADADE : 


JHP 


MADAD2 








1824 











riLEi AKltSHIGI 
LOCATION OBJECT 
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07B0 38 
07B1 3D 
0782 42 
07B3 47 
07B4 4C 
07B3 31 



07B6 B837 
07B6 FO 
07B9 5307 
07BB 03B0 
07BD A3 



07BE 
07BF 
O7C0 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



A9 
Ft 

72F8 

F9 

0304 

AS 

FO 

72CE 
FF 
33EF 
E4D1 



07CE FF 
07CF 4310 
07D1 AF 

07D2 B85E 
07D4 BAOO 

07D6 FA 
C7D7 96DE 
07D9 BAFF 
07DB F1 
07DC E4E3 



-SUB ROUTINE 



C CHANGING THE DEVICE WAP. 



HEAD ADDRESS TABLE OF THE DEVICE NAP 1. 



1823 i 

1826 ; 

1827 i 

1828 ; 

1829 ; 

1830 j 

1832 JiimmmtMmiminnHiimiimitimiiiiMimniniiiH 

1833 ; 1 . . . . 

1834 ; | 

1835 ;l 

1836 i| 

1837 ROUT 1 1 

1838 ;l 
1839 
1840 ; | 
1841 
1842 t | 
1843 
1844 ; | 
1843 
1 846 ; I 
1847 

1 848 I I 

1849 ; 1 1 H I 1 1 M t f 1 11 1 1 1 1 1 1 M M M 1 1 1 1 H I M <1 1 I II 1 1 1 1 1 1 1 1 I 1 1 1 1 I M M M 1 1 1 

1850 S : Device table he*d »ddress set. 

: 'for current drop *• > 



: Device polling map jet or not 
i Prior it*/ or round robin ' 



D8 


Dvmo 


;Drop 


NO 




device »ap 1 >• 


D8 


Dvnu 


;Drop 


• 1 






DB 


DVR12 


;Drop 


•2 




** > . 


DB 


DVH13 


;Drcp 


• 3 






D8 


DVM14 


:Drop 


#4 


< 




DB 


DVM13 


:Drop 


«5 


< 





1831 


DEVCH: 


NOV 


R0,«DRMAPH 


1832 




NOV 


A,8R0 


1853 




ANL 


A,I0?H 


1834 




ADD 


A.HROHTI 


1335 




I10VP 


A.9A 


1856 








1857 




MOV 


R1,A ' 


1838 




MOV 


A,9R1 


1859 




JB3 


PUEHD 


1860 




NOV 


A.R1 


1861 




ADD 


A, *4H 


1862 




MOV 


RO.A 


1863 




NOV 


R.9R0 


1864 




JB3 


PRSET 


1865 




NOV 


ft,R7 


1866 




ANL 


ft,«0EFH 


1867 




JNP 


RPSETE 


1868 






A.R7 


1869 


PPSET: 


NOV 


1870 




ORL 


A.1M0H 


1871 


RPSETE: 


NOV 


R7,A 


1872 


i 






1873 




MOV 


R0,*DENAP0 


1874 




MOV 


R2,f0H 


1873 


t 






1876 


DEVPS: 


MOV 


A,R2 


1877 




JNZ 


SUPAC 


1878 




MOV 


R2i tOFFH 


1879 




IIOV 


A,9R1 


1880 




JMP * 


CONCT 


1881 









; Pol lino. fl»0, ret.* round robin. * 
:Polltng *«♦•.* prior i%y poll. 



:R0 » device »»P 2 pointer. 
:R2 » F.F flag. 



i 

;< 



bit 0-3 
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07DE 


BAOO 


1892 


SUP AC: 


nov 


R2,«0H 


07E0 


FI 


1833 




MOV 


A,0R1 


07E1 


47 


1884 




SWAP 


A 


07E2 


19 


1885 




INC 


R1 






1886 


; 






07E3 


53 OF 


1887 


CONCT: 


ANL 


A, iOFH 


07E3 


AO 


1888 




HOV 


9R0, A 


07E6 


D30F 


1839 




XRL 


A, t OFH 


07E8 


C6F2 


1390 




JZ 


DEVCE 


07EA 


F8 


1391 




MOV 


A,R0 


07EB 


0369 


1892 




XRL 


A, tDEMAP? 


07ED 


C6F3 


1893 




JZ 


DEVCE2 


07EF 


16 


1894 




INC 


RO 


07FO 


E4D6 


1395 




JMP 


OEVPS 






1896 








07F2 


C8 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A,9R0 


07F4 


4380 


1899 




ORL , 


A,«80H 


07F6 


AO 


1900 




MOV / 


9R0.A 


07F7 


83 


1901 




RET / 






1902 








07F8 


B83E 


1903 


PUEND t 


MOV 


RO,*DEMAP0 


07FA 


BOFF 


1904 




MOV 


8R0,#0FFH 


07FC 


83 


1903 




RET 








1906 












1907 









btt 4-7 * 



ttap 2 < — - m*p 1 . 

Device end 
Device n«p end 



: Device map \ not set. 



1903 ;*»***#4##««#*»#«##«*#«#tta* tt **tto«ttaa END M«»«*»#ft«««tt4«fl*tttt«««#* 
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mclv. * h»;» m&c • ? ft ?* » - - * 0 ,r • . 



1 *3o*6 

2 ; 
3 

4 ; 

3 SEISmKU. 

7 SEISmKU. 

8 SElSw^U. 

9 



EOU 01H 

EQU 12H 

VV: EOU 3BH 

VV: EOU 2 



w*r»ion Ho. 



10 

H ;****"■ 

)2 ;*♦*** 

13 

13 
t6 

17 ,***•* 
19 

20 j***-* 
21 
22 
23 
24 
23 
26 
27 



TOSHIHO_0S />> 
<<< TOSHIBA MO OS > 
<<< TOSHI l INO OS »> 

-:<*: toshi no OS >>> 

<<< D»t» Fori»»t 

Adn H * ECU A««drc»* H > 

Adr* L < ECU AddrtJi L » 

D«t» Length H 
Data t 



< Data p to Drop P Command / Data ) 



Date H 



Bv n . TuHAKm % T.INOUE 



28 >« 

29 ;* 

30 ;« 
3t j- 

32 ;t 

33 ;- 

34 :« 
33 



36 i ** 

37 t*« 
38 

39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
SO 
31 
32 
53 
34 
53 
56 
37 



Function 

( I > CCC * ECU Communication 

Echo Back 

Forced Tuning / Off Kev 
Send Function < ALOHA > Te*t 

t2> - — Raw Beck up 
<3> - — Verification 



\****% 

; ssist « : Bug Lts-t > '> 

;*$*** 
}SS*tS 
;StS%* 

1%%*** 

'"MM*************************** **************** ***************** 



BIAS* 

; 



EQU O0O0H 



PROGRAMVERSIOH t EQU BIAS 
P« CRC_ERP0Ri EQU BIA-3+4 
RXICPC OK_V0: EQU BIAS*?- 



; OS 4 
t OS 4 
; DS 4 



APPENDIX C 
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SOURCE LINE 

58 IBFjOVER^FLOUt 

59 SCAN MODE.FLAG: 

60 VIEUJTHANNEL: 

61 PC.CODE: 

62 EvInT_CHANNEL 

63 ; 

64 VLF_ERROR_MAP i 
63 PC_FC_LISTi 

66 BASIC_AUTHOi 

67 

66 

69 

70 

71 ; 

72 A200H* 

73 CH_NO_FREO 

74 T ] ME_Tfc6LE i 
73 JUHP_ADORESS i 

76 NEXT_GO_ADRS: 

77 ; 

78 TO.OROP! 

79 TOJCCC: 

80 I 

81 DS2: 

82 INDEXJ?X_1: 

83 INDEX~TX_1 : 

84 CTRL_1 : 

83 CTRL_1_C0UMT: 

86 INDEX_RX_2i 

87 INPEX_TX_2: 

88 CTRL_2i 

89 CTRL_2_C0UNT i 

90 PACE_SU: 

91 ECH0_8*CK_FLAG: 

92 REVERS_CHANEL : 

93 TX_BUSY_FLAG : 

94 BASE_FOINT : 

95 IHIT_POINTi 

96 BINARY_LEDi 

97 ECHO BACK_ADPS: 
98 

99 CONV_NOi 

100 DROP.HO: 

101 IC_BYTE: 

102 DEVICE.HOi 

103 ID_BYTEt 

104 C0NV_N0J3lTt 
103 DROP_NO_BITt 
106 DEVICE_N0_81T: 
107 

108 HUL.ADR 

109 EXTPN.STAT 

110 TEHP_R_CW 
111 

112 j 

113 OBF_BF_Nt 

114 OBF_BF_CiiD: 



EQU BIAS+12 
ECU BIAS* 14 
EQU B1AS+16 
EOU BIAS* 12 
EQU BlAS+48 
EOU BIAS+56 
EQU BlAS+128 
EQU BIAS* 256 
EQU B1A3+256+12S 
% eiAS+312 



EQU 20 OH 
EQU A200H 
EQU A200W+10 0H 
EQU A200M*13 0H 
EQU A200H+200H 

480H 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



070 OH 

052*2*1 

DS2*2*2 

DS2+2*3 

DS2*2*4 

DS2*2*5 

DS£+2*6 

DS2*2*7 

DS2+2*8 

DS2*2*9 

DS2*2*10 

DS2*2*1 t 

DS2+2*12 

DS2+2-13 

DS2*2*14 

DS2+2-13 

DS2+2-16 



EQU DS2*2*13 
EQU DS2*2-19 
EQU DS2+2*20 
EQU DS2+2-21 
EQU DS2*2»22 
EQU DS2*2«23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2*2*29 
EQU DS2+2*30 
EQU DS2+2+31 

74 OH 
EQU DS2+2*32 
EQU OBF_BF_N-H 



Db 2 
DS 1 
OS 8*2 
8*2 
03 8 

DS 128 
OS 128 
OS 128 



; DS 256 

; 8*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE SThRT FPOW HEPI 



; DS 2 
; DS 2 
I DS 2 



0000 0000 



STORE #3 
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113 
116 
117 

ne 

11-9 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
133 
136 

138 
139 
140 
141 
142 
143 
144 
143 
146 
147 
148 
149 
130 
131 
132 
133 
134 
133 
136 
137 
138 
139 
160 
161 
162 
163 
• 164 
163 
166 
167 
168 
169 
170 
171 



SOUPCE LINE 

OBF_BF_ID: 
OBF_BF_BYTE t 
CONV_SEUECT t 

l 

DS1 ' 

MOW^EVEHT ! 
BEFOF_EVENTt 
EVEMT_EM«BLE : 

LSB.LED t 
HSBJ-ED ; 
HSBJXD: 
PPV_LED : 

KEY_DATAr 
ONE_SECjn»ERi 
TUMER_D1 » 
TUNER_D2 t 
TUNER_C6L: 
UP.FLAG t 
DOWN FLAG i 
PC_FC_EXISTi 
POWER .FEED t 



EQU OBF_BF_N*2 
EQU OBF_BF_M*3 
EQU 08 F BF_N+16 



EQU 0780H 
EQU DS1 
EQU DS1+1 
ECU OS 1*2 

EQU DS1+4 
EQU DS1*3 
EQU DS1*6 
EQU DS1*" 

EQU DS1+9 
EQU DS1+10 
EQU DS1*H 
EQU DS1+12 
EQU 0S1+13 
EQU DS1+14 
EQU DS1+13 
EQU DS1+16 
EQU DS1+I? 



DS 8 



DS16: 

DROP_CI1D_BF i 
SPU_CMD_BFt 
FROM_OBF_BF i 

SEND_EN*BLEi 

send address: 
sendIindexj 

SEND_CI1D_RESP : 
SEKD DATA_BUFF i 



EQU 80 OH 
EQU OS 16 
EQU DS16*16*1 
EQU DS16*16*2 



EQU DS16*16*3 
EQU SEHD_£NABLE+1 
EQU SEND_ADDRESS*2 
EQU SENdIaDDPE5S*3 
EQU SEND_ADDPE3S+4 



EVEHT_NO_FREQ t EQU 900H 



DS 16 
DS 16 
DS 16 



DS 1 
DS 2 
DS 1 
DS 1 



KEY,DATA_STACK: 
ECU~ADDRES$ I 
TX_LENGTH: 
TX COMMAND: 
TX~BUFFEPi 



TIMERJCOUNTER: 
IHDEX.HlSTORYt 
HISTORY^ 8UFFER! 



EQU 100*W 

EQU KEY_D*>TA_STACK>I6*64 
EQU ECU ADDRESS *2 
EQU ECILADDPES5+3 
EQU ECuZaODRESS*4 



EQU 2000M-4 
EQU 2000H-2 
EQU 20001! 



DS 123 
DS 236 



DS 16*64*1024 
DS 2 
OS 1 
DS 1 
DS £56 
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SOURCE LING 



172 
173 
174 
175 
17$ 
177 
178 
179 
180 
181 
182 
183 
184 
183 
136 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
2 02 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
213 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 



PwGE_HEM : 

STACK_END: 
STACr_TOPi 

; ************ 

} 

ES_BACIT_UP : 
ES_BftCK3uP_1 : 
ES_66cOjP~2: 



EQU 3000H 

EOU 39FFH 
EQU 4000H 

BACK.UF RAfl Ar 

EQU 0 
EQU 200H 
EQU 4 00H 



ES_EVEHT_TIWEP.: EQU 600K 



HUL_M0 

TIHEP._OUT_CODE : 
PLUS_KEY_COl>E : 
EVEMT_KEV_CODE : 
AUTHO_K£Y_CODE: 
ON0FFJ EY_C0DE : 
niHUSJ^EV_CODE: 
SCAN_KEY_CODE : 
CLE«FJ:EY_C00E: 
SENDJ<E>'_C0DE: 
POUER^OH^CODE : 
PQWER_OFF_CODE : 
RECENT_ON_CODE : 
RELEASE_CODE : 
KEY_PUSH_COD£ : 

; ~ 

ASCII E»: 
ASCII AU: 
ASCII.SC: 
ASCII r; : 
ASCII PC: 

asci 

ASCI I — ?s * 
ASCII_*0: 
PSCII_DE: 
ASCII MU: 
ASC I I~NO : * 
ASCII CO: 
ASCII_PR: 



EQU 
EQU 0 
EQU 10H 
EQU I 1 H 
EQU 12H 
EQU toH 
EQU t4H 
EQU tSH 
EQU 16M 
EQU 17H 
EQU 18H 
EQU 19H 
EQU InH 
EQU 1BH 
EDU 1 CH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4372H 

4155H 

53*3H 

4643N 

3043H 

434CM 

3343H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

3072H 



PUSHBALL : 
P0P_ALL t 
1 

SEND^MAXt 
i ********* 



EQU 6 OH 
EQU t>1 H 

EQU 64*2 



DS 512 
DS 312 
C*S 312 

t>S 128*6 



*** I/O Port ***•********.**** 
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HEWLETT-PACKARD: 9086 Atr«obler 
SOURCE LINE 



0000 FA 

0001 B8A2FF 

0004 92 

0005 B8F800 
0008 EF 

000? B8A4FF 
OOOC 92^ 
OOOD B83F00 

0010 EF 

001 1 B9»8FF 
0014 92 
001? B83C88 
00' S EF 

00*9 BAA6FF 
001 C B8FC21 
00-F EF 

0020 B80020 
0023 8ED8 



0025 BBOOOO 
0028 B80000 

0026 890? 
002D> 83C302 
0030 81FB0040 
0034 72F5 



0036 BBOOOO 



229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
24? 
250 
( 251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
264 
285 



DROP_CMD_PORT : 
DROP~DAT ALPORT i 
ECU_Jh — ADDRESS t 
ECU_L_ADDRESS t 

imt""ofst 
ihtTofst 

IHT30FST 
TIMER1_0FST 
ACHD 
ACHC 
BCHD 
BCHC 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



082H 
08 OH 
0102H 
01 OOH 



QttOH<K 5*4 > 

?2 

60 

72 

00 

04 

02 

06 



-CS . SET 

INITIAL SET UP IAPX186 



RUN: 



RAM_CLEAR r 

R A M_C L E AR_LP t 



ORG 




00OOH 


CLI 






jLCS 


SET UP 


16KB 


HOV 




AX, 0FFft2H 


XCHC 




DX,AX 


MOV 




AX, OOFBH 


OUT 




OX - AX 


:PCS 


SET UP 


FROM 00 OOH AT 


MOV 




AX, 0FFA4H 


XCHC 




DX.AX 


MOV 




*X,003FH 


OUT 




DX.AX 


MOV 




AX, OFF ASH 


XCHG 




DX,AX 


MOV 




AX.5S3CH 


OUT 




DX.AX 


jMCS 


SET UP 


04 000H 


MOV 




DX, 0FFA6H 


MOV 




AX,2tFCH 


OUT 




DX.AX 


MOV 




AX.2000H 


MOV 




DS,AX 


MOV 


BX,6IAS 




MOV 


AX,0 




MOV 


CBX3 j AX 




ADD 


8X,2 





I/O MAPPED 



:3-UAlTE3 INSERTED 



CWPBX,4n00H 
JC RAH_CLEAR_LP 



-JUMP TABLE URITE- 
MOV 



AX, 0 
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HEWLETT-PACKARD i 8086 A***»bl«r 



SOURCE L THE 



0039 8ED8 

003B B83400 
003E C7070002 
0042 C7470200FE 

0047 BB3C00 
004A C7070003 
004E C7470200FE 



0033 
0036 
005A 
003F 
0064 
006? 
0O6E 



8BB400 

C7070004 

C7470200FE 

C747040003 

C7470600FE 

C747080006 

C7470A00FE 



0073 B94800 
0076 C7070007 
007A C7470200FE 



007F 880020 
0082 8ED8 
0084 8ED0 



0086 
0089 
008C 
008D 
0090 
0093 
0094 
00?.' 
009A 



8A32FF 
B80F00 
EF 

BA34FF 
B80F00 
EF 

BA36FF 
B803C0 
EF 



0098 680000 
009E BAC OFF 
EF 

BOOO 
00*4 BAC2FF 
00A7 EF 



0041 
O0A2 



0GA8 880000 

OOAB BAD4FF 

OOAE EF 

OOAF BOOO 

0081 BAD6FF 

00B4 EE 

0083 BCF03F 

0088 B018 



BX, INTIOFST 
WORD PTR C6X3,200H 
WORD PTR £BX+23,0FE00H 

BX.INT30FST 

«OPD PTR CBXJ,300H 

WORD PTR tBX+23,0FE00H 

CASCADED WITH IHT2/IHTA0/ 

BX, INT_OFST 
WORD PTR C 8X3, 40 OH 
WORD PTR CBX+Z3,0FE00H 
WORD PTR C8X+4 3.3 00H 
WORD PTR CBX+63, 9FE00H 
WORD PTR fBX*8 3.600H 
WORD PTR CBX+1 03, OFEOOH 

hDDP . : 

6X,TIWER1_QFST 
WORD PTR [BX3,r00H 
WORD PTR tBX+23,0FE00H 



286 MOV DS,AX 

287 t IHT1 ADDR. 

288 MOV 
28? MOV 

290 rtov 

291 IHT3 ADDR. 

292 MOV 

293 MOV 

294 MOV 
293 ; INTO ADDR . 

296 MOV 

297 MOV 

298 MOV 

299 MOV 

300 MOV 

301 MOV 

302 MOV 

303 ; TIMER t INTR 

304 MOV 
303 MOV 

306 MOV 

307 ; SET UP TIMER- 

308 J 

309 ; 

310 MOV AX,2000H 

311 MOV DS,AX 
3'2 MOV S3, AX 

313 ; 30KHz SQUARE WAVE 

riOV DX.0FF32H 

?'3 MOV AX. 15 

3*6 OUT DX.ttX 

317 rtOV DX,0FF34H 

318 MOV AX,n 

31? out d::,a- 

320 MOV DX,0FF36H 

321 MOV AX,0C003H 

322 OUT DX.AX 

323 : INITIAL SET UP OF DMA CH.QtR?: TRANS 

324 .: SOURCE POINTER 

323 MOV AX.ACHD 

326 MOV DX.OFFCOH 

327 OUT DX.AX 
3*8 MOV «l,0 

329 MOV DX, 0FFC2H 

330 OUT DX.AX 

331 , INITIAL SET UF OF DMA CH.1;TX TPttNS — 

332 ; DESTINATION POINTER 

333 MOV AX, ACHD 

334 . MOV DX* 0FFD4H 
333 OUT DX,AX 

336 rtOV AL,0 

337 MOV DX, 0FFD6H 
33B OUT DX.AU 

339 ; STACK SET UP 

3*0 MOV SP.3FF0H 

341 i INITIAL SET UP OF 8274 

3*2 MOV *L,00011000B ;CH . RESET 
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00BA E604 

OOBC BB0231 
OOBF BA0400 
00C2 E97E01 

00C3 BB022B 
00C3 BA0600 
OOCB E87301 

OOCE BB0420 
00D1 8A0400 
00T>4 E86C01 

0007 BB0420 
OODA BA0600 
OOOD E86301 

OOEO B8077E 
00£3 BA0400 
00E6 E83A01 

00£9 BB010C 
OOEC BA0600 
OOEF E83101 

O0F2 B010 
O0F4 E604 

00F6 BBOtSC 
O0F9 BA04 00 
OOFC E844 01 

OOFF 8BQ5E2 

0102 BO0400 

0103 E83B01 

0108 BB03E2 
01 OB BA0400 
OtOE £83201 



01 1 1 B82800 
0114 BA28FF 
0M7 EF 

0116 B81A00 
01 IB BA3AFF 
01 IE EF 

01 IF BB1900 

0122 BA3EFF 

0123 EF 

0126 880800 
0129 BA32FF 



HEWLETT-PACKARD: 3086 Afi«»bl«r 
SOURCE LIME 



343 
344 
345 

346 
347 
348 
349 
330 
331 
352 
333 
334 
333 
356 
337 
333 
339 
360 
361 
362 
363 
364 
363 
'366 
367 
366 
369 
370 
371 
372 
373 
374 
373 
376 
377 
378 
379 
380 
381 
382 

383 J 

384 ; 

383 i— INTO- 
386 

387 
388 

389 ; — INT1- 
390 
391 
392 
393 
394 
393 
396 

397 j— TIMER 1 

398 

399 







OUT 


ACHCAL 


— PTR 


2A-- 




BX. 001 10001 0000001 08 




nov 






tiov 


o:: . achc 






CAUL 


SETCOn 


— PTR 


2B-- 




EX. 00101 00000 00001 OB 




nov 






nov 


px . echc 






CALL 


SETCOn 


PTR 


4 £ — 




BX, 001 00000000001 OOB 


nov 






nov 


t»::. achc 






CALL 


SETCOn 


—PTR 


40— 






nov 


BX. 001 00000000001 008 






nov 


DX.BCHC 






CALL 


SETCOn 


—PTR 


7A — 




BX, Oil 1 M 1 0000001 1 1B 






nov 






nov 


PX.ACHC 






CALL 


SETCOn 


— PTR 


IB— 








nov 


BX* 00001 1 00000000018 






nov 


DX,8CHC 






CALL 


SETCOn 






nov 


f*L,00010000B 






OUT 


ACHC, AL 


[ — PTR 










nov 


BX. 001 01 1 0000000001 B 






nov 


OX* ACHC 






CALL 


SETcan 


s — PTR 


3A-- 




BX. 1 1 1 0001 0000001 01B 






nov 






nov 


DX.ACHC 






CALL 


SETCOH 


i— BTS 


OFF-- 




8X>1110001000000101B 




nov 






nov 


DX.6CHC 






CALL 


SETCOn 



- INITIAL SET UP OF I"TO, 1MT1 . IMT3 . UNMASV- 



-INT3- 



nov 


AX . 29M 


:L£VEL-O.EDGE TRIGGER **Sr . ca«*£ 


nov 


DX . 0FF38H 




OUT 


d::.ax 




nov 


AX. 1 AH 


t LEVEL"! .LEVEL TRIGGEP.MAS* 


nov 


OX , 0FF3AH 




OUT 


or-: . ax 




nov 


AX.19H 


;LE U EL"I* LEVEL TPIGGEP.MPSK 


nov 


OX. 0FF3EH 




OUT 


DX.AX 




nov 


flX.IOHB 


:LEVEL»3.nAS»* 


nov 


OX, 0FF32H 





245 

HEWLETT-PACKARD: 9086 Assembler 



01 67237 



SOURCE LINE 



01 2C 


EF 


400 




OUT 






401 










402 










403 










4 04 










403 










406 










407 










408 










409 










410 










411 










412 










413 










414 










415 










416 










417 


S 








418 










419 










420 




InH 






421 


1 








422 










423 


s 




012D 


B80000 


424 


MAIN_STAPT t 


MOV 






423 


; 




0130 


BB0005 


426 




MOV 


0133 


891E0207 


427 




MOV 


013? 


891 E 04 07 


428 




MOV 


013B 


A23E0? 


429 




MOV 


013E 


A21807 


430 




MOV 


0141 


A224 07 


431 




MOV 


0144 


A29107 


432 




MOV 






433 






0147 


A35007 


434 




MOV 


014A 


A3520? 


435 




MOV 


014D 


A33407 


436 




MOV 


0190 


A33607 


437 




nov 






438 






0133 


BB0006 


439 




nov 


0156 


891E0C07 


440 




MOV 


015A 


891E0A0? 


441 




MOV 






442 






013E 


A20607 


443 




MOV 


0161 


A20807 


444 




MOV 


0164 


A20E0? 


443 




MOV 


016? 


A24007 


446 




MOV 


016A 


A31407 


447 




MOV 


0160 


A31607 


448 




MOV 






449 


; 




0170 


B80030 


430 




MOV 


0173 


A3120? 


431 




MOV 






432 


i 




0176 


8B4 1 0? 


433 




MOV 


0179 


891EI007 


434 




MOV 






433 


i 




01 ?D 


BOOA 


436 




MOV 



DX,AX 



C INDEX RX U,BX 



R CHJ,AL 



CCTRL 23. AL 
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HEWLETT-PACKARD: 8086 Af*e»bltr 



0I7F A28A07 

0182 B80020 
0185 A3FI11F 
0189 EB8203 

0188 E8D605 
018E E8F303 
0191 E84B06 
0194 B03F 
0196 A20E00 



0199 E 956 06 
019C E8D306 
019F E8FCC3 
01 A2 E88705 



01 A3 
01 A8 
01AD 
01 AF 
01B2 
0187 
0189 
Of BB 
01BE 
01C1 
01C3 
01C9 
01 CA 
01CB 



BB0004 

26813FA5A5 

74 OA 

BB0002 

26813FA3A3 

7342 

8BF3 

B8FC01 

B90000 

26326F04 

26024F04 

43* 

48 

73F4 



Of CD 263A6C02 
01 D1 7328 
01 D3 263A4C03 
01 D7 7321 

01D9 8BDE 
01DB 81F30002 
OIDF 81F3O004 
0IE3 891EFC1F 



0IE7 
01EA 
Of ED 
01F0 
01F2 
01F3 
01F4 
01 F3 
01F7 



B80002 

BBOOOO 

268A0C 

88 OF 

43 

46 

48 

73F6 
E90100 



Of FA 90 



SOURCE CINE 

437 

438 t 

439 

460 

461 

462 ; 

463 

464 

463 

466 

467 

468 

469 

470 

471 

472 

473 

474 ; 

475 j«— — 

476 I 
477 
478 
479 
'480 

481 
482 

483 BACK_UP_KAI i 

484 

483 

486 BACK_UP_CK1 J 

487 

488 

489 

490 

491 I 

492 

493 

494 

493 

496 ; 

497 BACK_UP_YES: 
498 

499 
300 
301 i 
502 
303 

304 BACK_UP_CK2( 
505 
306 
507 
'* 308 
309 
310 

511 i 

512 BACK_UP_WONE : 
313 ) 



MOV tONE_$ECjriHEP3.AL 

MOV AX,HISTOPY_BUFFEP 
WOV tlNDEX.HISTOPVJ.AX 
CALL ECU_AOPS_PE*D 

CALL INIT_AUTHO_TBL 
CALL INIT_VIEU_TPL 
CALL IHIT_CODE 
MOV AU3FH 

MOV t SCAH_HODE_FLAG 3 > AL 



CALL FPEQ^ChLC 
CALL CHANMEL_HOSE 1 
CALL EVENTJ>ATA_CL 
CALL I M I T_E V_T I ME R 



nOV BX,£S_8ACK_UP_2 

CflP WORD PTP ESsCBX1,0A5m5H 

JZ BACK_UP_K*I 

PIOV BX,ES_BACK_UP_1 

CMP WORD FTP ES :C8X3,0A5A5H 

JHZ BACK_UP_EX1T 

MOV SI,BX 

HOV AX, 308 

MOV CX.O 

XOft CH,ESiCe.X*43 

ADD CL,ES:tBX*43 

INC BX 

DEC AX 

JHZ BACK_UP_CK1 

CMP CH,ES:tSI+23 
JHZ BACk_UP_EXIT 
CUP CL,ES:CSI*33 
JHZ BACK_UP_N0NE 

NOV BX.SI 

XOR BX,ES_BACIC_UP_1 
XOR BX.ES_BACK.UP_2 
MOV rTIMER_C0UNTER3.BX 

MOV AX, 312 

MOV BX • PR0GRAMVER3 X ON 

MOV CL.ESiCSIJ 

MOV CBX3,CL 

XHC BX 

INC SI 

DEC AX 

JNZ B*CK_UP_CK2 
.IMP BACK_UP_EXIT 

NOP 
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HEWLETT-PACKARD: 9086 Ass«»bt«r> 
SOURCE LINE 



01TB E81003 
OIFE E83DOS 

0201 BEOOOO 
0204 C60438 
0207 C6446I12 
020B C6440201 
020F C6440302 



0213 B840A0 
0216 6ACAFF 
0219 EF 



021A B07F 
02 1C 683C07 
02 IF 8807 

0221 B84CO0 
0224 BA28FF 
0227 EF 



0228 BD03D9 
0228 BA0400 
022E E81200 

023t 880008 
0234 BA62FF 

0237 EF 

0238 8891 CO 
0238 BA66FF 
023E EF 

023F FB 

0240 E98D00 



0243 8AC3 
0243 EE 
0246 8AC7 

0248 EE 

0249 C3 



024A 8001 
024C E604 
024E 8 OOF 



514 
313 
516 
317 
518 
519 
320 
521 
522 
523 
524 
325 
326 
327 
528 
529 
330 
531 
532 
533 
334 
535 
536 
'337 
338 
339 
54 0 
341 
342 
543 
344 
545 
546 
547 
548 
349 
330 
531 
332 
333 

334 
555 
556 
557 
558 
539 
560 
561 
362 
563 
364 
363 
366 
367 
369 
369 
370 



B«CK_UP_EX!T: CALL 1HIT Tin TBL ** 
CALL IMIT__JUHP_TBL 

; 

MOV SX,PROGRftHVERStON 
HOV BYTE PTR CSU.SEISAKU.YY 
HOV BYTE PTR tS!*l3,SEISAKU HH 
HOV BYTE PTR CSI*2) , SEISAmTdD 
MOV BYTE PTR t S 1+33 , SEX SAICU~VV 



PtOV 
ROV 
OUT 

I 1H 
1 AND 
ROV 
ROV 
ROV 

|— UNTIftSK — IHTR's 

HOV 
HOV 
OUT 



AX. OA 04 OH 
DX, OFFCAH 
OX, AX 
AL . ACHC 
Al,O10IU118 
RL, 01 1111116 
BX, EXTRN STAT 
BYTE PTR~tBX),AL 



ftX, 01 001 100B 
DX, 0FF28H 
DX, AX 



;HOU UHMASK INTO. INT ! , JNT7 . TlHEFt_INTF 



-RX. ENABLE ~ 

HOV BX, 11011 001 0OO0OO1 IB 

HOV DX. ACHC 

CALL SETCOH 
►—-—MAIN INIT]TIALI2E T1HER2*-*— — 

ROV AX, 0080 OH 

HOV DX, 0FF62H 

OUT DX.AX 

HOV AX, 1 1 000000000000018 

HOV DX, 0FF66H 

OUT DX,AX 



STl 

JHP HAJIHERUYO 



i SETCOH 

SETCOH: HOV 
OUT 
HOV 
OUT 
RET 



for 9274- 



AL,BL 
DX.AL 
AL.BH 
DX. AL 



; ► — 

I PTR 1A- 

HDLC_TX_START t HOV 
OUT 
HOV 



AL,00000001B 

ACHC, AL 

AL, 00001 1 1 1B 
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HEWLETT-PwCKARDi 3086 Aej*»bl«r 
SOURCE LINE 



0290 E604 



0252 
0254 
0256 
025? 
025C 
025E 
0260 
0261 
0263 
0265 
0267 
0269 
026B 
026D 
026F 
0271 



B005 

E604 

AD1607 

A23E07 

8AE0 

2401 

F8 

DOCO 
0C60 
E604 
BQ05 
E606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0282 
0285 
0288 

0288 
02BD 
028F 
0292 
02<>4 
0295 
0297 
0299 



E8S300 
E85000 
E84D00 
E64A00 
E84700 
E844 00 
E841 00 
E83E00 
/ 

BOOS 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



029B 8080 
029D E604 



029F 
02 A 1 
02*2 
02A5 
02(16 
02A8 
02AB 
02AC 
02AE 
D2B0 



8BC6 
40 

BAD OFF * 
EF 

B002 

BAD2FF 

EE 

8AC1 

B400 

BAD8FF 



571 


OUT 










573 


flOV 


374 


OUT 


375 


MOV 


376 


MOV 


577 


nov 


378 


AMD 


379 


CLC 


380 


ROL 


981 


OR 


982 


OUT 


383 


MOV 


384 


OUT 


383 


MOV 


386 


AND 


387 


OR 


388 


OUT 






590 ; 


MOV 


591 ; 


OUT 


392 ; 


MOV 


593 ; 


OUT 


394 


CALL 


595 


CALL 


596 


CALL 


597 


CALL 


598 


CALL 


599 


CALL 


600 


CALL 


601 


CALL 






603 


MOV 


604 


OUT 


605 


MOV 


606 


AND 


607 


CLC 


608 


ROL 


609 


OR 


610 


OUT 



611 J- 
612 
613 
614 

615 ;- 

616 % " 

617 j " 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 



ACHC.AL 

CT 

AL, 000001 01B 
ACHC * AL 

AL, BYTE FTP CREVERS — CHANEL5 
BVTE PTR tTEMP_R_CH),AL 
AH # AL 

AL, 000000018 
AL 

AL, 011 000008 
ACHC, AL 
AL,00000101B 
BCHC,AL 
AL/ AH 

AL, 0000001 OB 
AL,11100000B 
BCHC, AL 



AL, 000001 01B 
ACHC > AL 
AL,01 100000B 
ACHC , AL 

UAIT ;RTS HOLD UNTIL T,.ENAEL 

WAIT 

UAIT 

UAIT 

UAIT 

UAIT 

UAIT 

WAIT 

AL, 000001 01B 
ACHC AL 

AL f BYTE PTR CTEMP_R_CIO 
AL,00000001B 



AL 

AL,0110100IB 
ACHC , AL 
-RTS ON 



nov AL> 100000008 

OUT ACHC,AL 
-INITIAL SET UP OF DMA.CH.1tTX. TRANS 

-SOURCE POINTER SET 

DESTINATION POINTER SET 



MOV 


AX, SI 


INC 


AX 


MOV 


DX, OPFDOH 


OUT 


DX,AX 


MOV 


AL,02H 


MOV 


DX, 0FFD2H 


OUT 


DX, AL 


MOV 


AL,CL 


MOV 


AH,0 


MOV 


DX, 0FFD8H 



j SOURCE «DR. 



% TRANSFER COUNT 
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HEWLETT-PACKARD : 3086 Ontnbltr 



SOURCE LIKE 



02B3 EF 



02B4 BADAFF 
02B7 B886I6 
02BA EF 

02B8 E80BOO 

d2BE 8BDE 
02 CO 8A07 
02C2 E600 

02C4 BOCO 
02C6 E604 
02C6 C3 

02C9 BBOOOO 
02CC 43 
02CD 81FBFF00 
02D1 75F9 
02D3 C3 



OUT DX,AX 

TRANSFER COUNT 

CONTROL UQRD SET 

HOV DX # OFFDAH 

MOV AX,Q1686H 
OUT DX,AX 

— WAIT ROUTINE 

CALL WAIT 

—FIRST BYTE OUTPUT 

NOV . BX,St 

MOV OL.CBXJ 
OUT ACHD . AL 



;r-rm go t 



iSOUPCE ODR. 



nov 

OUT 
RET 
•WAIT* 

nov 

INC 
CNP 
JNE 
RET 



AL . 1 1 OOOOOOB 
ACHC . AL 



BX.0 
BX 

BX, OFFH 
UAIT1 



1NTR 3- 

ORG 
CLI 



0630 OH 



6300 ?C 

6301 60 

6302 E480 

6304 8B361007 
6308 8804 



OBF Interrupt Operation ********************* 

(PUSH ALL 



PUSHF 
OB 6 OH 

IH AL,PROP_DAT ALPORT 

MOV SI,tCTRL 2 COUNT 3 
MOV CStJ.AL 



t Data Store 
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*30A 44 

•309 89381007 

1309 814007 
*0»1t PE 064 007 
•314 9A0C4007 
•31ft 9A6481 

63to 80F9oi 
•320 79 of 

•328 9001 

•324 90*coo 
4327 7429 
•329 0 OFT 07 
•32C 7424 
•32E E902OO 

•331 809902 
•334 72F8 

•33* #002 
«33fl B0FC84 
•339 7409 
•339 O0FC04 
•340 7910 

t34tt B0F9O4 
•343 726C 
H634F7 0A44I3 

tmmt 3co3 

•34C 79t2 
•390 FEC0 

•392 3AC8 
•394 7230 



4354 
•399 
•35C 
•340 
•362 
•349 
•368 



«36E 
•372 
•379 
•379 
•37C 
•37C 
•391 



099401 

0OCA4O 

8BIEFE1F 

0917 

•99403 

•99702 

099409 

•99704 

6916FC19 

00970* 

03C309 

91P9OO30 

7203 

800020 . 

89IETE1F 



SOURCE LINC 

699 

686 

697 | 

688 

699 

690 

691 

692 I 

493 

694 

699 

696 

497 

698 

699 

700 0BF_RET_1 

701 # 

702 «ESP0*S£_2i 
703 

704 | 
709 
706 
707 
*708 
709 

710 ) 

711 RESP0M8E„VACi 
712 

713 
714 
719 
716 
717 

718 1 

719 RESPOMSE.CHICi 
720 

721 | 

722 08F_PACICETi 
723 

724 / 

729 

726 

727 

728 

729 

730 

731 

732 

733 

734 



INC 31 

MOV rCTRL.2_C0UHTJ.il 

rtOV 8I.0BF_BF_M 

INC BYTE PTR tOBF_BF_W3 

WV CL.I0BF_BP_H3 

ftOV AH. 151*1 J 

CM* CL.1 

JH2 RESP0MS£_2 

HOV AC, 1 

CNP AH,0 

4Z RESPOMSE.CHK 

CHP AM. 7 

JZ RESPONSE_CHX 

JHP OBFJfcET 



•389 8A2C0C07 
•309 90FC28 
•38C 731 C 



734 OBF_KEt!Ot 

739 
740 
741 i 



I Pointer Incr«s*nt 

I 9»t* L*i»0th Inc^AMnt 

t AH • Cow»*nd Byt« 



I f 0yt« NipofMi 
I t 00 3 C 07 3 



CrtP CL.2 
JC OBF_RET_l 

HOV AL.2 
CHP AH.84H 
J2 »ESPOMSE_VftL 
CMP AH. 4 
JHZ RESPONSE_CHIC 

CHP CL.4 
JC 0BF_RET 
nov AL.tSl*33 
ADO AL.3 
CUP AL.3 
JHZ RE5P0HSE.CHK 
INC AL 

ClfP CL.AL 
JC 08F.RET 

nov DX,tSI+l3 
OR DL.40W 

HOV BX.llHDEX.HISTORYJ 
HOV (8X3* OX 

nov ox,tsi>33 

nOV EBX+23.DX 
ROV DX,tSl*93 
nOV tBX*43.DX 
MOV PX,CTIHER_C0UHTER3 
HOV 1BX*63.DX 
ADO BX.8 
C«P BX.PACE.HEH 
JC OOP HEffO 
HOV BX,MIST0RY_BUFTE9 
HOV UNDEX_H!€T0RY1,AX 

HOV AH.CCTRL.23 
. CUP AH. 40 
JKC CBF.HEW 



; 2 Bvt« T*s»on»t 

; C0l3tO23t 03 3t 09 3C963tO83 

i V*ll*bl« Length 

i t 04 3 t 94 3 



; t 04 31 08 3 > 4 
I Byrt« Length Lo*d 



( 04 3 t 84 3 Error Response 



& 742 > 80186 Ttwn OR 40H 
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SOURCE LINE 



638E 


8B1E0AO7 


6392 


880? 


6394 


FEC3 


6396 


8A6401 


6399 


8827 


639B 


46 


639C 


FEC3 


639E 


FEC8 


6330 


75F4 


6302 


FE060E07 


63A6 


891E0A07 


63AA 


A24 007 


63AD 


B84107 


6350 


A31007 


63B3 


B80F00 


63B6 


BA22FF 


63B9 


EF 


63BA 


61 


63BB 


9D 


-63BC 


FB 


63B0 


CF 



6200 9C 

6201 60 

6202 881E0407 
6206 8AOE06 07 
62 OA 8A260807 
620E 80FC00 
6211 736C 

6213 80F900 
6216 73 OA 

6218 B81A00 
62 IB BA3AFF 
621E EF 
62 1F E97300 

6222 8A27 
6224 FEC3 
6226 8 A 07 
6228 E682 

622ft FEC3 
622C 891 E 04 07 
6230 FECC 
*332 88260807 



742 
743 
744 

743 

746 
747 
748 
749 
790 
731 
732 
733 
734 
733 
736 
737 
738 
739 
760 
761 
762 
763 
764 
'763 
766 
767 
768 
769 
770 
771 
772 
773 
774 
773 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
793 
796 
797 
798 



ftESPONSEJTRNS: 



OBF_MEW i 



OBF_RET : 



MOV BX, C INDEX RX 2] 
MOV CBX3,AL 
INC BL 

MOV AH,CSI+1J 
MOV CBX3,AH 
INC SI 
INC BL 
DEC AL 

JHZ RESPOHSE_TRNS 

IMC BYTE PTR CCTRL 23 
MOV UNOEX_RX_23,BX 

MOV EOBF_BF H], AL. 
MOV AX # OBF.BF CKD 

MOV cctrl_2_coumt3,ax 



i 8998998 A 



MOV 
MOV 
OUT 
08 

POPF 
ST I 
1 RET 
-INTR 1- 
ORC 
CLI 



AX, 13 
DX,0FF22H 
DX,AX 
61H 



t COBF_BF_N3 n o 

; CCTRL_2_C0UNTJ - OBF_BF_Crtt> 

;POP ALL 



; 

I BF_ INTERRUPT : 



0620 OH 



IBF Operation 



PUSHF 
DB 6 OH 

MOV BX,UNC>EX_TX u 
MOV CL,CCTRL_1J ~ 
MOV AH, C CTRL. I COUNT 3 
CMP AH, 0 
JNZ IBF_2ND 



IBF 1ST i 



IBF_EMPTYi 



IBF^EXISTi 



CMP CL,0 
JN2 IBF_EXIST 
-MASK IBF/ INTR. 
MOV 
MOV 
OUT 
JMP 



AX,1AH 
DX, 0FF3AH 
t>X,AX 
IBF^RET 



MOV AH,£BX3 

INC BL 

MOV AL,CBX3 

OUT OR0P_CWD_PORT,AL 

INC BL 

MOV CINDEXJTX 1),8X 

DEC AH " 

MOV ECTRL_1 COUNT 3, AM 
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SOURCE LIME 



6236 7306 


799 




JNZ 


IBF_PAC*CET 


6238 FEC9 


800 




DEC 


CL 


623A 88 OE 06 07 


801 




rtOV 


CCTRL_1J,CL 




802 


1 






623E 8B36FE1F 


803 


1BF_PACKET : 


nov 


SI,CINDEX_HIST0RY3 


6242 8804 


804 




MOV 


1513, AL 


6244 8ft 07 


805 




MOV 


AL,tBX3 


6246 884401 


806 




nov 


tSI*13,AL t 


6249 FEC3 


807 




INC 


BL 


624B 8 A 07 


800 




nOV AL,tBX3 


624D 884402 


809 




nov 


tSI*23,AL 


6270 FEC3 


81*0 




INC 


BL 


6252 8A07 


81 1 




nov 


AL,CBX3 


6254 884403 


8t2 




nov 


ESI*33,«L 


6237 FEC3 


813 




INC 


BL 


6259 8ft 07 


814 




nov 


AL,£BX3 


6256 084404 


815 




nov 


t$I*43,AL 


625E FEC3 


81 6 




IHC 


BL 


6260 8A07 


817 




nov 


AL» CBX3 


6262 8844 05 


818 




nov 


tSI*53,AL ; 


6265 8BI6FC1F 


819 




nov 


DX, t T 1 nER_COUNTER 3 


6269 8954 06 


820 




nov 


ISI+63.DX 


626C 83C608 


,821 




ADD 


SI, 8 


626F 81FE0030 


822 




cnp 


SI^PACE.nEH 


6273 7203 


823 




JC IBF_HENO 


6275 8E0020 


824 




nov 


S I , H I STOR Y — BUFFER 


6278 8936FE1F 


B25 


IBF_HErtO» 


nov 


C INDEXJUSTORY3 , SI 


627C E9I800 


826 




onp 


IBF_RET 




827 


1 






627F BA07 


828 


IBF_2ND: 


nov 


AL,CBX3 


6281 E680 


829 




' OUT 


DROP.DAT ALPORT , AL 


6283 FEC3 


830 


IBF_SET» 


INC 


BL " 


6285 89 IE 04 07 


83 1 




nov 


CINDEX TX M r BX 


6289 FECC 


832 




DEC 


AH 


628B 88260807 


833 




nov 


tCTRL_t_COUNT3 , AH 


628F 7506 


834 




UNZ 


IBF_RET 


6291 FEC9 


835 




DEC 


CL 


6293 88 OE 06 07 


336 




nov 


tCTRL_13.CL 




837 


; 








838 


; 








839 


j IN SERVICE 


LATCH RESET 


6297 B80D00 


840 


IBF_RETl 


nov 


AX, 13 


629A BA22FF 


841 




nov 


DX,0FF22H 


629D EF 


842 




OUT 


DX.AX 


629E 61 


843 




DB 


61H 


629F 9D 


844 




POPF 


62A0 FB 


845 




ST I 




62A1 CF 


846 




I RET 




847 


J 


/ 






848 










849 








850 


I 


External status Intr.* 




851 




ORG 


064 00H 




652 


; 008800 


CL1 




6400 9C 


853 




PUSHF 


6401 60 


854 




DB 


6 OH 


6402 E404 


055 




IN 


AL/ACHC 



T 
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source line 







836 








64 04 


8AC8 


837 




HOV 


CL,AL 


64 06 


801 0 


838 




MOV 


wL, 0001 00008 


64 08 


E604 


839 




OUT 


ACHC . AL 


64 OA 


E4Q4 


860 




IN 


AL, ACNC 


64 OC 


8ftE8 


861 




HOV 


CH,ftL 


64 OE 


A03C07 


862 




HOV 


«L , BYTE PTR CEXTRN_STAT1 


641 1 


8 ADO 


863 




MOV 


DL, AL 


64t3 


8AC3 


864 




HOV 


AL,CH 


6413 


DOCO 


863 




ROL 


AL 


6417 


DOCO 


866 




ROL 


AL 


6419 


DOCO 


867 




ROL 


AL 


641B 


7207 


868 




JC 


LOY 


641D 


8AC1 


869 




HOV 


AL, CL 


64 IF 


24DF 


870 




AND 


AL, 1 1 0111 1 18 


6421 


E90700 


871 




JMP 102 








872 








6424 


8AC1 


873 


LOY: 


HOV 


AL, CI 


6426 


0C2O 


874 




OR 


AL. 001000008 


6428 


E90000 


873 




JMP 


LOS 


642B 


A23C07 


876 


tOZ: 


HOV - 


BYTE PTP CEXTPN STAT3 , AL 


642E 


8AC2 


877 




HOV 


AL, DL 


6430 


2410 


878 




AND 


AL, 0001 OOOOB 


6432 


8AE0 


879 




HOV 


AN, AL 


6434 


8AC1 


880 




HOV 


AL,CL 


6436 


2410 


88 1 




AND 


AL, 0001 OOOOB 


6438 


3AE0 


882 




CMP 


AH, AL 


643ft 


733A 


883 




JNZ 


EXIT 


643C 


8AC2 


884 




MOV 


AL.DL 


643E 


2420 


883 




AND 


*L. 001 000008 


6440 


9ftE0 


886 




HOV 


AH, AL 


6442 


8ft03 


887 




HOV 


AL,CH 


6444 


2420 


888 




AND 


AL.ootoooooe 


6446 


3AE0 


889 




CMP 


AH, AL 


6448 


GftC2 


890 




HOV 


AL,DL 


644ft 


2480 


891 




AND 


HL . f OOO000OB 


644C 


8AE1 


892 




MOV 


AH.CL 


644E 


80E480 


893 




AND 


AH,10000000B 


6451 


32E0 


394 




XOR 


AH . AL 


6453 


7521 


893 




JK2 


EXIT 


6433 


BftCI 


896 


TX_UNDRN i 


HOV 


AL, CL 


6437 


2444 


897 




AND 


AL,010D0100B 


6439 


3C40 


898 




CHP 


AL.01000000B 


645B 


7519 


899 




JNE 


EXIT tNOT 1 


643D 


B028 


900 




HOV 


AL.0010I000B 


643F 


E604 


901 




OUT 


ACHC , AL 


6461 


881 OOE 


902 




HOV 


AX, 3600 


6464 


BA3AFF 


903 




HOV 


DX, OFFSAH 


6467 


EF 


904 




OUT 


DX,AX 


6468 


B801E0 


903 




HOV 


AX, 1 1 1 00000000000018 


646B 


BA5EFF 


906 




HOV 


DX, 0FF5EH 


646E 


EF 


907 




OUT 


DX,AX 


646F 


B80300 


908 




HOV 


AX,0011B 


6472 


BA32FF 


909 




HOV 


DX, 0FF32K 


6475 


EF 


910 




OUT 


DX.AX 






911 


J 










912 


jXITi 


HOV 


AL, 0001 OOOOB 
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6476 B038 
6478 E604 
647A BB0C00 
647D BA22FF 

648 0 EF 

6481 880000 
6484 0218O7 

6487 A31407 
648A 61 

6488 9D 
648C FB 
648D CF 



6900 9C 
6S01 60 
6302 8B1E1207 



SOURCE LINE 



6506 
6308 
65 OA 
63 OB 
630D 
6310 
6311 
6313 
6316 
6317 
631A 
631D 
631E 
6321 
6324 



E40D 
8807 
43 

88C3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

B8FF00 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



6323 B038 
6327 E604 



913 l 

914 EXIT r 
913 

916 

917 

918 

919 ; 

920 

921 

922 

923 

924 

923 

926 

927 

928 

929 

930 

931 

932 

933 

934 

933 

936 

937 

938 

939 

940 

941 

942 

943 i 

944 

943 ; 8899*89 

946 ; 

947 ; 

948 

949 

930 

931 I 

952 HON: 

953 

934 

933 

936 

937 

958 

959 

960 

961 

962 

963 

964 

963 

966 

967 ; 

968 
969 



OUT 

mov 

OUT 
MOV 
MOV 
OUT 



ACHCAL 

At, 00! 11000B 

ACHCAL 

AX, 12 

DX,QFF22H 

OX, AX 



MOV AX,0 

MOV CTX BUSY_FLAG3,AL 
MOV CECHO_BAOC_FLAGJ,AX 

08 *"* 

POPF 

STI 

I RET 



--INTR 
ORG 
CLI 



0650OH 



— FIRST RX. 
PUSHF 
DB 
MOV 



IHT SHORI 



6 OH 

BX.UORD PTP tP*GE_SWJ 



IN AL, ACHD 

MOV CBX3.AL 

INC 8" 

MOV AX,BX 

HOV DX > 0FFC4H 

OUT OX, AX 

MOV AL.02H 

HOV DX,0FFC6H 

OUT DX.AX 

NOV AX, 253 

NOV DX,0FFC8H 
OUT 

NOV A** 0A246H 

NOV DX, OFF C AH 

OUT DX,AX 

-IH SEPV. LATCH RESET 

HOV RL, 001 11 0008 

OUT ACHCAL 



:1ST DATA INPUT 



jOMA START 
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0167237 



SOURCE LIKE 



692? B80COO 
632C BA22FF 
632F EF 

6330 61 

6331 9D 

6332 FB 

6333 CF 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 

981 ; 

982 ; 

983 

984 i099?98 

983 $ 

986 J 

987 ; ****** 
988 
989 



MOV 

nov 

OUT 
OB 

POPF 
ST I 
I RET 



AX. 12 
DX,0PF22H 
DX,AX 
61H 



-IHTR 0 

~$peci*l Ra . intr . " 

ORG 06600H 

CLI 



HDLC Rx Interrupt Operation *****+**••»»******♦+* 



6600 9C 

6601 60 

6602 E86400 
6605 7236 
6607 83060A0001 
660C 6316080000 
6611 8836120? 

6613 8B1C 

6617 3B1E0014 

661B 7419 

6610 81FBFFFF 

6621 7413 

6623 83FB00 

6626 73 IE 



990 PX_I NTERRUPT : 
991 

992 RX_FCV; 

993 

994 

993 

996 

997 i 

998 

999 
1000 
1001 
1002 
1003 
1004 



PUSHF 
DB 6 OH 

CALL RX RECEIVE 
JC RX_CRC_ERP 

ADD UORD PTR CRX_CRC_0K_V0+23 , 1 
ADC WORD PTR C RX_CRC_OK_YO 3 , 0 
MOV $I,CPACE_$U3 

rtbv bx,csij 

CMP BX,rECU_ADDRESS3 
42 MY_ADRS 
CMP BX, OFFFFH 
JZ MY_ADRS 
CMP BX,0 
JN2 RX_RET 



CRC Error* 



; BX ■ Receive Address 



; Glob*} Address 







1003 








! 


SI ECU H Address 


6628 


A1 0014 


1006 


ALOHA_CHECK : 


MOV 


AX, tECU_ADDRESS3 




♦ 1 L 


662B 


234403 


1007 




AND 


AX,CSI+33 




♦2 T» Length 


662E 


3B4403 


1008 




CMP 


AX,CSI+33 


J 


♦3 Mrt$k h Addresj 


6631 


7513 


1009 




JN2 


RX.RET 




♦4 L 






1010 








i 


+5 Ref. H Address 






1 011 










+6 L 






1012 








i 


+7 Real T* Length 






1013 












6633 


83C605 


1014 


MY_ALOHAt 


ADD 


SI, 3 


i 


Aloha Address 






1015 












6636 


8936140? 


1016 


MY_ADRS r 


MOV 


CECHO_BACK_FLAG3 , SI 


.: 


ECHO Back BufTer Addr. 






1017 


J 










663A 


81C6000I 


1018 




ADD 


SI,1 00H 






663E 


81E60033 


t019 




AND 


SI,3300H 






6642 


89361207 


1020 




MOV 


WORD PTR CFAGE SW3.S1 






1021 










6646 


B038 


1022 


RX_RET x 


MOV 


AL,001 11000B 






'6648 


E604 


1023 




OUT 


ACHCAL 










1024 












664A 


B80COO 


1023 




MOV 


AX, 12 






664D 


BA22FF 


1026 




MOV 


D^,0FF22H 
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S0UFC6 LINE 



6630 EF 

6631 B001 
4633 £604 
6*33 BOOF 
6637 E604 
6639 61 
663A 90 

663B FB 
663C CF 

663D 3306O600O1 
6662 8316040000 
6667 EB&D 



6669 
666A 
666I> 
6670 
6671 
6673 
6673 
6677 
6679 
667B 
6670 
667F 
6681 
66B3 
6683 
6687 



90 

B844A0 

BACAFF 

EF 

B001 

E604 

£404 

O0C0 

DOCO 

B030 

E604 

B040 

E604 

8020 

E604 

C3 



6633 B80080 
668B BA22FF 
66 *E EF 
66SF C3 



6."0I 
6702 
6703 
6708 
6709 
670C 
670F 
6710 
6713 
&716 



9C 
60 

B8100E 
BA3«FF 
EF 

B80160 
PA3EFF 
EF 

B80B00 
BA32FF 
EF 



6717 B028 
6719 6604 



1027 
1028 
1029 
1030 
»031 
1032 
1033 

1034 I 

1033 
1036 

1037 ; 

1038 p:'._»:fc_erp: 

1 039 
1 040 

1041 ; 

1042 P>:_FECE!«£: 
1043 

1 044 
1043 
1046 
I 047 
1 048 
104? 
1050 
1031 
1052 
1 033 
1034 
1 033 
1036 
1037 

1038 : 

1039 : 

1060 EOI ■ 

1061 
1062 
1063 

1064 ; 

1063 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1073 
1 076 
1077 
1079 
1079 
1080 
1081 
1082 
1083 



OUT 




D"< . AX 


HOV 




AL . 000000018 


OUT 




ACHC . AL 


MOV 




— * A A A •! 1 1 t ID 

AL . OOwUl » » >** 


OUT 




mCHC . AL 


PB 




6 IM 


POPF 






STI 






I PET 






ADD UOPD 


PTP 




ADC WOPC* 


PTP 


rc>~i. pi:"e^popi . 0 


JMP P.X_RET 




NOP 






MOV 




a;t.0«044H 


nov 




p::.offcah 


OUT 




i?::.a;s 


MOV 




AL. OOOOOOOlB 


OUT 




m».NC,mL 


IN 




AL . -CHC 


POL 




AL 


POL 




ML 


MOV 




aL. 001 100008 


OUT 




ACHC . ML 


MOV 




AL/ 01 000000B 


OUT 




hCHC.AL 


HOV 




ML. 001000008 


■JUT 




ftCHC.Ml. 


PET 







:DI1» STOP 



: SThTUz INPUT 

:EPFOP PE'>ET COM 
sRESEP CPC CECI-'EP 



TiriFP.l 

99*9 



NON SPECIFIC EOI 

nov «::,90onH 
„ ov m:.off22h 
OUT 
PET 

- T>c_D I SABLE_ c O»J r t NE 
IIITP 



OPO 


067 00H 


CLI 




PUSHF 




DB 


6 ON 


MOV 


a::. ?600 


MOV 


t-:!.0FF3*H 


OUT 


d::.m;: 


«OV 


A::. 01 10000000009001 B 


MOV 


d::.off3En 


pUT 




MOV 


AX. 101 IB 


MOV 


W;,0FF32H 


OUT 


DX.AX 


MOV 


AL/ 001 01 0008 


OUT 


ACHC . AL 
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HEWLETT-PACKARD t 0086 Ai*«»bl«r 



SOURCE LINE 



6710 9003 
671 D E604 
67 IF A03E07 
8722 2401 
6724 F8 
6729 D0C0 
6727 OCEO 
6729 E604 



672B BOOt 
672D E604 
672F B02E> 
6731 E604 

6733 B080 
6739 E604 



6737 
673A 
6730 
673E 
6741 
6744 
6747 
6748 
6749 
674A 



BA22FF 
B80800 
EF 

B80000 

A21B07 

A31407 

61 

90 

FB 

CF 



7C0O B83FF8 
7C03 8AA0FF 
7C06 EF 

7C07 EA600000F8 



7FF0 EAOOOOCOFF 



0300 90 

0301 E80000 



1 084 
1083 
1086 
1 087 
1089 
1089 
1090 
1091 

1092 | 

t 093 ; 

1094 
1 095 
1096 
1097 

1098 j 

1099 
1 1 00 

1101 ; 

1102 ; 

1103 ; 

1104 j 

1 109 

1106 
/107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 

1115 j 

1116 j 

1117 

1 1 18 
1119 
1120 
1 121 

1122 J --«"----— 

1123 

1124 

1125 

1126 

1127 

112B 

1129 

1130 J 

1131 i 

1132 ;***♦♦*****< 

1133 i *********** 

1134 j *********** 

1133 I 

1136 ; 

1137 

1138 i 

1139 HAJlMERUYOi 
1140 



MOV 
OUT 
MOV 
AND 

etc 

ROt 

OR 

OUT 

RTS 

-PTR 01 A 

MOV 

OUT 

nov 

OUT 

-PTR OA 

MOV 
OUT 

-PTR OA 

MOV 
OUT 



AU00000101B 
ACHCAL 

At, BYTE PTR CTEMP.R.CHJ 
AL, 000000O1B 

AL 

AUM100000B 
ACHC,AL 



OFF- 



AC, 00000001B 
ACHC , AL 
AL, 001 01 1 01B 
ACHC, AL 



AL, 1 OOOOOOOB 
ACHC, AL 



AL, 0001 OOOOB 
ACHC, AL 



MOV 
MOV 
OUT 
MOV 
MOV 
MOV 
DB 

POPF 
ST I 
IRET 



DX, 0FF22H 
AX, 08 
OX, AX 
AX,0- 

CTX_BUSY FLAG J , AL 
C ECHO_B ACK_FL AC 3 , AX 
61H 



???->??? 



jTx end flag 



SET UP UCS 

ORG 07COOH 

MOV AX,0F83FH 

HOV DX, OFFAOH 

OUT DX,AX 

DB OE«H, 0, 0, 0, 0F8H 



; JUMP TO OF9000H 



ORG 
DB 



07FF0H 

OEAH, OOOH, OOH, OCOH, OFFH 



! JUMP TO OFFCOOH 



H*ji*« 



ORG 30 OH 



NOP 

CAUL POUER_DET_CHD 
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Hewlett-Packard: 8096 Ar»e»bier 



0304 
0307 
030ft 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE2009 

E8000D 

72F6 

BE2008 

8A44 01 

3C01 

73EE 

E80000 

BE2008 

E80000 

72F9 

BE2008 

8A4401 

3C01 

73EE 



0328 8A74 02 
032E 8210 
0330 DOCE 

0332 7363 

0334 32 

0333 98162C07 
0339 E90000 
033C E80000 
033F BE2008 

0342 E80000 

0343 72F8 
0347 BE2008 



034 A BO 04 
034C 3A4401 
034F 73EE 

0331 8A4402 

0334 3A062C07 

0335 75E5 

035A 8000 
033C 3A4403 
033F 742D 

0361 8A4404 
0364 24F8 
0366 "307 

0368 8A34 03 
036B E30000 

036E 80E280 
0371 74 OE 
0373 8A262607 
0377 80E4 01 



SOURCE LIME 

1141 HA J I ME 1 i 
1 142 
1 143 
1144 
1143 
1146 
1147 
1148 ) 
1149 

1130 HOMBAHt i 
1 131 
1132 
M33 
1134 
1133 
1136 
1137 t 
1138 
1159 

1 160 DROP_lHIT_LP: 
f 161 

1162 t 

1163 DEV_INIT_LP: 
1164 
1165 
1166 

1167 DEV_RESP_UT» 
1168 
1169 
1170 
1 171 
1172 
1173 
1174 
1 173 
1176 
1177 
1178 ; 
1179 
1 180 
1 181 
1182 ; 
1183 
1184 
1185 
1186 ; 

1187 

1188 

1189 

1190 I 

1191 

1192 

1 193 

1194 

1193 

1196 DEV_SW_1: 
1197 



tlOV SI,FROH_OBF_BF 

CALL LOAD_FROM_DROP 

JC HAJIHE1 

MOV SI.FRON_OBF_BF 

HOV AL,CSI*13 

CMP AL,1 

JHZ HAJIME1 t 

CALL POVERJ>ET_CHD 

MOV SI,FR0H_08F_BF 

CALL L0AD_FROM_DROP 

JC H0N8AH1 

HOV Sl,FROH_0BF_BF 

HOV AL,C3I+13 

CMP AL,1 

JNZ HON8AN1 I 



IF ft*spon#e <> Power Det . Then Wait 



IF Response <> Power'Det. Then U*it 



HOV DH,CSI*23 
HOV DL,10H 
ROR DH 
JMC DRP_NEXT 



; DH * Power Detect Data 
1 DL - 1st IDJBYTE 10H 

; IF CY»0 Then Power Down 



PUSH DX 

MOV I ID BYTE3 #DL 
CALL ID_DftOP_DEVICE 
CALL SPU_STATUS_REO 
MOV 3I,FR0H_0BF_BF 
CALL LOAD.FROM.DROP 
JC DEV_RESP_UT 
MOV 3I,FR0M_0BF_BP 



SI 
♦ 1 
+2 
+3 



— Length 
Coiaeand 
JD.BYTE 
Byte Count 
Data 



MOV AL,4 

CMP AL,CSI*13 

JHZ DEV_RESP_WT 

MOV AL,CSI*23 
CMP AL, C ID_BYTE3 
JHZ DEV_RESP_WT 



IF CSI+1J»4 Then 04 Command 



IF CMD HEO Status Then Wait Loop 



MOV AL.O 
CMP AL,CSI+?3 
JZ DEV — HE*T 

MOV AL,ESI*4J 
AMD AL.0F3H 
JHZ DEV_RESP_WT 

MOV DL#tSI+33 
CALL COHV_S«_BIT_AL 

AHD DL,80H 
JZ DEV_SU_0 * 
MOV AH. tDROP_H03 
AHD AH, 1 



VLF Error t Device Off > 



Status Response denai 
<<< DL ■ Status >>> 



S j COHVSEL < Drop_NO. 

AL < Device > 



IF <7>»0 Then Converter SW-0 
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037ft 


73 09 


1 198 


03rc 


0804 


t 199 


037E 


E90400 


1200 


0381 


343F 


1 201 


0383 


2004 


1202 






1203 


0383 


E80000 


1204 


0388 


E80000 


1203 


038B 


E80000 


1206 






1207 


038E 


3A 


1208 


038F 


80C208 


1209 


0392 


8 OF A3 0 


1210 


0393 


7290 


1211 






1212 


0397 


80E207 


1213 


0390 


FEC2 


I2M 


039C 


8 OF A 06 


1213 


039F 


7305 


1216 


03A1 


9 OCA 10 


1217 


03A4 


EB8A 


1218 






1219 






1220 






f221 






1222 


03A6 


E80000 


1223 






1224 


03A9 


E80000 


1225 


03AC 


FE 0624 07 


1226 


0380 


EBOOOO 


1227 


03B3 


FE 0624 07 


1228 


0387 


E80000 


1229 


03BA 


FE062407 


1230 


03BE 


E80000 


1231 


03C1 


FE0624 07 


1232 


03C3 


EBOOOO 


1233 


D3C8 


FE 0624 07 


1234 


03CC 


E80000 


1235 






1236 






1237 






1238 






1239 






1240 






1241 






1242 






1243 






1244 






1243 






1246 






1247 






1248 






1249 






1250 






1251 






1232 



HEWLETT-PACKARD: 8086 fliiiabltr 

SOURCE LINE 

. JMZ DEV_CLR 
OR tSIl.AL 
JHP DEV_CLR 
_SW_0i XOR AL,3FH 

AND CSI3,AL 



CALL SPU_RELAY_OFF 
CALL SPU_CLEAP_DI3P 
CALL EVENT LED OFF 



J IF OOP Drop Then Converter Sw*0 Els* Abnorm 



POP DX 
ADD DL,8 
CHP DL,30H 
JC DEV_INJT_LP ; 

AND DL,7 

IMC DL ; 
CHP DL # 6 ; 
JMC POLLING_SEQ 
OR DL , 1 OH ~ ; 
JHP OROP_INIT_LP 



00*** *DDD 
0011 ODDD 

IF Device<6 Then Next Device 



Next Drop 

IF Drop>3 Then Next Operation 
Next Device Start fro» *2" 



CALL DROP_HAP_SET 

CALL DEVICE_M6P SET 
IMC BYTE PTR CCONV^NOJ 
CALL DEVICE HAP SET 
INC BYTE PTR tC0NV_N0J 
CALL DEVICE HAP SET 
IHC BYTE PTR CCOHV NOJ 
CALL DEVICE HAP SET 
IMC BYTE PTR CCONV NOJ 
CALL DEVICE HAP SET 
INC BYTE PTR tC0NV_N0J 
CALL DEVICE HAP_SET 



;» 


DROP 


0 


l m 








DROP 


1 


;» 








DROP 


2 


; • 






• m 


DROP 


3 








t m 


DROP 


4 


• m 






• * 


DROP 


3 



**** 
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HEULETT-PACKARDt 8086 A*»%»bl«r 
SOURCE LIME 



03CF E82C01 
03D2 £81 100 
03D3 7205 



0307 E8C004 
030A 7303 



03DC E80000 
03DF EBEE 



0321 E82903 
03E4 EBE9 



03E6 E8FB00 
0369 7202 
03EB F8 
03EC C3 

03ED FF06FC1F 



03FI 8B16FCIF 
03F3 80FA0O 
03F8 7368 
03FA 80E607 
03FD 80FE06 
0400 7360 

0402 8001 
04 04 8ACE 
04 06 D2C0 
04 08 84068007 



1253 J 

1236 HAlN_LOOPi 

1237 

1238 

1239 

1260 

1261 

1262 

1263 l 

1264 DROP_ACCESSi 
1263 

1266 
1267 
' 1268 
1269 

1270 > 

1271 KEY_APPL 1 CAT i 
1272 

1273 
1274 
1273 
1276 
1277 ; 

f278 ECU__flDRS_NEU: 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1269 J 

1290 ; ***********' 

1291 j 

1292 TlMERjOPERAT: 
1293 

1294 
1293 

1296 ; 

1297 TlrtER.YO: 

1298 ; 
1299 
1300 

1301 TIHER_T0B2i 

1302 

1303 

1304 

1303 

1306 

1307 > 

1308 

1309 

1310 

1311 



CALL FORUARD_CMD_CK 
CALL TIHER.OPERAT 
JC KEY.APPLICAT 



CALL DROP_RESPONSE 
JNC ECU_ADRS_MEW 



CALL KEYjOPERAT ION 
JMP HAINJ-OOP 



CALL ECU_ADRS_READ 
JMP MAJhIlOOP 



Cy Flag » I Active 



Response no kai«hal*u 
> Shori N#hi 



-> Key shori 



Subroutine 



CALL TIhER_CHK 
JC TIMER_YQ 
CLC 
RET 

INC WORD PTR ITIMER.COUNTERJ 



MOV DX,tTWER_COUNTERJ 

CMP DL,0 

JN2 TIHER_TYPE_2 

ANt> DH.7 

CMP DH,6 

JNC TXHER — TYPE — 2 



HOV AL,1 
MOV CL»DH 
ROL AL,CL 

TEST AL,lNOM_EVENT3 



I DH » CONV_N0 

; AL » CONV_NO_BIT 
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SOURCE LIKE 



01 67237 



04 OC 7434 
040C B700 
04 TO 8ADE 



04 1 2 
0419 
0417 
04t9 
041 C 
04 IE 
0420 
0422 
0424 
0427 
042A 
042C 
0430 
0434 



BE3000 

03F3 

8A1C 

BE0006 

8AE6 

B000 

Dice 

03FO 
268A20 
0OFCF8 
7336 

26800008 
268038F8 
722C 



0436 800E8007CP 
043B 80CE10 
043E 88362807 

0442 E80000 

0443 E80000 

0448 A02E07 
044B 343F 
044D 20068107 

0431 BE3000 
0434 0336240? 
0438 8A»C 
043 A 8700 
043C E80000 
043F E80000 

0462 8B1EFC1F 
0466 81E3FF0F 

046A 81FB0004 
046E 734C 
0470 81FB0002 
0474 72 IB 

0476 268A07 

0479 2668870002 
047E 733C 

0480 26C7060002 
0487 26C7060004 
048E E92B00 

0491 83FB04 
0494 7214 
0496 8A0? 
0498 2688870002 
049D 2630060202 
04 A2 2600060302 



1312 
1313 
1314 

1313 ; »m»mm 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1323 

1326 

1327 

1328 

1329 

1330 ; 

1331 

1332 

1333 

1334 

1*333 

1336 ; 

1337 

1338 

1339 

1340 j 

1341 

1342 

1343 

1344 

1343 

1346 

1347 ; 

1348 T I HERJT YPE 2t 
1349 

1330 j 

1331 

1332 

1333 

1334 

1333 ; 

1336 MOV 2 HDi 

1337 

1338 

1359 

1360 

1361 

1362 J 

1363 MOV_!_STt 
1364 

1365 
1366 
1367 
1368 



BL - EVEHT View Channel 
Counter Up P«y ? 



JZ TlMER_TYPE_2 
mov BH,0 
riOV BL/DH 

PAY Channel View ****** 
MOV SI,EVENT_CHANNEL 
ADD SI,BX 

H0V BL,CSH ; 
MOV Sl,ES_EVENT TIMER ; 
MOV AH,DH " 
MOV AL,0 
ROR AX 
ADD SI, AX 

MOV ah.esicsiicbx: 

CMP AH, 0F8H 

JNC TIMER TYPE 2 

ADD BYTE PTR ES t CSI 3 CBX3 , 8 

CMP BYTE PTR ES t CSX 3 CBX3 , 0F8H 

JC TIMER_TYPE_2 

OR BYTE PTR CNOU EVENT3,0C0H 

OR DH,10H 

MOV CIC_8YTE3,DH 

CALL CONV_TO_DROP 

CALL ID_DROP_DEVICE 

MOV AL, CCONV NO_BIT3 
XOR AL,3FH 

AND BYTE PTR C BEFOR_EVENT 3 , AL 

MOV SI.EVENT_CHANNEL 

ADD SI , CCONV HO 3 

MOV BL,CSI3 " 

MOV BH,0 

CALL BtHDEC_LED 

CALL RUH — CONVERTER 

MOV BX,CTIMER_COUNTER3 
AND 8X,0FFFH 

CMP BX,ES BACK UP 2 ; 1024 

JMC TXMER^TOB " 

CMP 8X,ES_BACK UP 1 ; 312 

JC MOV_t_ST ~ 

MOV AL,ESiEBX*ES BACK UP J 
MOV ESiEBX+ES.BACK UP~I3,AL 
JNZ TIHER.TOB ~~ " 

MOV UORD PTR ESitES_BACK_UP 1 3 , OA5A3H 
MOV WORD PTR ES:CES 6ACtf_UP~23,0 
JMP TIMER_TOB ~ ~ 

CMP BX.4 

JC MOV_1_IMIT 

MOV AL,CBXJ 

MOV ESiCBX+ES_BACK_UP 13,AL 
XOR EStEES_BACK_UP 1*23,AL 
ADD ES 1 1 ES_BACK~UP~1 +33 , AL 



BX « 312 - 1023 
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HEWLETT-PACKARD* 8 086 Assembler 
SOUPCE LIME 



04A7 £91200 

04AA 26C6870002 
0400 83FB00 
04B3 7907 
04B3 26C7060004 

04BC 81E33F00 
04C0 881E2807 
04C4 02DB 
04C6 BE 00 03 
04C9 8BO0 
04£B 3DFFFF 
04CE 7412 
04D0 FF08 
0402 75 OE 

04D4 B1O0 
04D6 880E8907 
04DA E80000 
04DD E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F3 
©4F8 
04FB 
04FC 
04FD 



BA66FF 
ED 

A92000 
F8 

74 OF 

B80008 
BA62FF 
EF 

B801CO 

BA66FF 

EF 

F9 

C3 



1369 

1370 $ 

1371 M0V_1_!NITt 
1372 

1373 
1374 
1373 l 

1376 TIMER.T08: 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1389 I 
1386 
1387 
1388 
1389 

1390 ; 

1391 TIMER_ACTIVEi 
<392 

1393 l 

1394 

1395 

1396 TINERjSLEEPt 

t397 

1398 

1399 l 

1400 ; ************ 

1401 I 

1402 j 

1403 TIMER_CHKt 
1404 

1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 

1415 RETTW2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 



JMP TIMERJTOB 

HOV BYTE PTR ES t CBX+ES_BACK_UP_1 3 , 0 

CI1P BX,0 

UH2 TIMERJTOB 

HOV WORD PTR ES t CES.BAC1C.UP_2 3 , 0A5A3H 



AMD BX,3FH 

MOV CIC.BYTE3.BL 

ADD BL»BL 

MOV SI.TIME.TABLE 

MOV AX,CSI3(BX3 

CMP AX,QFFFFH 

J2 TIMER SLEEP 

DEC WORD PTR CSIJCBX3 

JH2 TXMER_SLEEP 

MOV CL,TIMER_OUT_C0DE 
MOV CKEY DATA3 ,CL 
CALL IC_DROP_DEVICE 
CALL C0NV_T0_DR0P 

STC 
RET 



CLC 
RET* 



j QO** ***** 



; Tiner 

I < 



M«dad» 

Jik*n desuyo 



Ti»«r Counter Check 
■SUBROUTINE FOR COUNT SEC 



MOV 


OX, 0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETTIM2 


MOV 


AX,0800H 


nov 


DX • OFF62H 


OUT 


DX.AX 


MOV 


AX. 1 1 00000000000001 8 


MOV 


DX.0FF66H 


OUT 


DX,AX 


STC 




RET 
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HEWLETT-PACKARD : 8086 Assembler 
SOURCE LINE 



04FE 8B36I407 
0302 83FE0O 
0503 7903 
0507 E90102 

030A C7061 40700 
0310 8A4403 
0513 3C80 
0513 7333 

0317 3C20 

0519 7303 

0318 E98301 

051E 740A 

0520 3C30 
0322 7403 
0524 E9E4 01 

0327 E9D6FA 



032A 
032D 
0530 
0333 
0337 
0S3O 
033D 
0340 
0541 



8044 04 

0228 07 

8A6405 

88268907 

E80000 

E80000 

E90000 

F9 

C3 



0542 SB 
0343 03D8 
0343 8644 03 

0348 33 

0349 C3 

034 A 2C80 



; ************* 
• ************* 
: ************* 



F0RWARD_CMD_CK : 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1433 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
. 1448 
1449 
1430 

1431 FORWARD COME: 

1432 ~ 
1453 

1454 
1433 
1436 
1437 

1438 ; 

1439 CCC_CMD_20 7F 
1460 "~ 
1461 

1462 

1463 ; 

1464 COLD_STARTt 
1463 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1473 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



HDLC Forward Coaaand 



***************** 
***************** 



»*******»*«»*« 

k************* 

fc*****+*M***,fc* 



MOV SI,tECH0_BACK FLAG] 

CMP SI,0 

OHZ FORUARD COME 

JHP TX_CCC_N_RET 

«0V WORD PTR CECHO BACK FLAG J, 0 
MOV AL,£SI*33 
CMP AL,80H 
JNC FORWARD CHDTBL 
CMP AL,20H 
JNC CCC_CWD_20 7F 
JMP CCC_DROP_CMD 



l SI "Data 6uff«r Address 

; *0 ECU H Address 

; ♦! L 

; *2 Rx Data Lsngth 

i *3 Conaand 



FORCE D_*CEY i 



FORUARD_JUMPt 



42 FORCED KEV 
CMP AL # 30H 
JZ COLD_START 
JMP TX_CCC_N_RET 

JMP RUN 

MOV AL,ISI*4J 
MOV EIC_BYTE3.AL 
MOV AH,tSX*53 
MOV CKEY_DATAJ,AH 
CALL IC_DR0P DEVICE 
CALL CONV_T0~DP-O p 
CALL KEY_OPERAT10N 
STC 
RET 

POP BX 
ADD BX,AX 
MOV AL/ CSI+3] 
PUSH BX 
RET 



00 - IF Command 

20 - 7F Co or* and 



Cold Start 



FOPWARD_CMDTBLl SUB AL,80H 



t 
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HEWLETT -PACKARD t 8086 A**««bl«r 



SOURCE LINE 



034C 23FC00 
034F E8F0FF 



0552 

0555 

0556 

0359 

0S5A 

0S3D 

055E 

0361 

0562 

0565 

0566 

0369 

036A 

036D 

036E 

0371 

0572 

0575 
0576 
0379 
037A 
037D 
037E 
0381 
0382 
0383 
0386 
0389 
038A 
038D 
038E 
0391 
0392 
0395 
0396 
0399 
039A 
039D 
0S9E 
03A1 
05A2 
03A3 
03A6 
03A9 
OSAA 
03AD 
05AE 
0SB1 
03B2 
0583 
03B6 
0389 
03BA 
03BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E986D1' 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E93E01 
90 

E93A01 
90 

E95601 
90 

E93201 
90 

E94E01 
90 



1493 
1484 
1483 I 

1496 CCC_CHD_ 

1497 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 

1497 

1498 

1499 

1300 

1501 

1302 

1303 

1504 

1303 

1306 

1307 

1308 

1309 

1510 

1311 

1512 

1513 

1514 

1515 

1316 

1517 

1518 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

1531 

1532 

1533 

1534 

1333 

1336 

1337 

1538 

1339 



AND AX,0FCH 

CALL FORUARD_JUHP 

JKPTBLr JrtP SEHD_FUNCJ10D l 80H — 
NOP 

JHP $EHD_RE5P0HSE j 84H — 
NOP 

JHP PAY_GR0UP_1 I 88H " 

NOP 

JHP PAYj£R0UP_2 ; BCH — 

NOP 

JHP TX_CCC_M_RET ; *0H — 
NOP 

JHP TX.CCC^N.RET l 9<M — 
NOP ~ 

JHP TX_CCC_N_RET ; 98H ~ 
NOP * 

JHP TX_CCC_N_RET ; 9CH — 
NOP 

JHP TX_CCC_N_RET ; AOH — 
NOP " 

JHP TX_CCC_N_RET ; A4H — 
NOP 

JHP TX_CCC_N_RET : A8H - 
NOP 

JMP TX_CCC_H_RET ; ACH - 
NOP 

JMP TX_CCC_N_RET ; BOH - 
NOP 

JHP TX_CCC_N_RET : 8<H - 
NOP 

JHP TX_CCC_N_RET ; 88H - 
NOP 

JHP TXJXC_N_RET ; BCH - 
NOP 

JHP TX_CCC_N_RET ; COH - 
NOP 

JHP TX_CCC_N_RET ; C4H - 
NOP 

JMP TX_CCC_N_RET r C8H - 
NOP 

JHP TX_CCC_N_RET : CCH - 
NOP 

JMP TX_CCC_N_RET : DOH - 
NOP 

JMP TX_CCC_N_RET t 04 H - 
NOP 

JHP TX_CCC_N_RET f D8H - 
NOP ~ 

JMP TX_CCC_M_RET ; DCH - 
NOP 

JHP TX_CCC_N_RET ; EOH - 
NOP 

JMP TX_CCC_N_RET % E4H - 
HOP 

JMP TX_CCC_N_RET ; E8H - 
NOP 



CIno3 
Clnol 
UnoJ 
Clno3 
tlnol 
CI no) 
tlnol 
ClnoJ 
CB*nJ 
CB*n) 
CB«fO 
CB*n3 
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SOURCE LINE 



03BE 


E94A01 


1340 




JHP TX_CCC_N_RET j ECH 




03C1 


90 


1341 




HOP 




05C2 


E93300 


1342 




JHP ECHO BACK CHD ; FOH 




03C3 


90 


134*3 




HOP 




05C6 


E9E3DD 


1344 




JHP FORCED TUNE ; F4H 




03C9 


90 


1343 




NOP 




03CA 


E95A00 


1346 




JHP DISPLAY_HEM0RY ; F8H 




03CD 


90 


1347 




HOP 




03CE 


E99300 


1348 




JHP STORE MEMORY ; FCH 








1349 


• 










1 530 


y ****i* ******* 


Send Function Response I***********************-*-** 






1 OO 1 


J 






v^v t 




t "t^9 
1 33ft 




AND ml. #3 


; 80 - 33 Command 


05D3 


74 07 


1333 




JZ S_F_H_SET 




0303 


3C01 


1534 




CMP At , 1 




03D7 


74 0D 


1 553 




J2 S_F — M^CLR 








1 m .^A 

1 v>9D 




JHP TX_CCC__NJ>ET 


; 82 - 83 Command 






1 557 








05DC 


8A64 04 


1 558 


S F M SET : 


MOV AH, ESI +4 3 


; 80 Command 


03DF 




1 559 




MOV C SEND_ENABLE3 , AH 






1 


1 <4A.ft 
1 DOU 




JHP TX_CCC_N_RET 








136 I 


t 






03E6 


B4 00 


1362 


* c m ri d> 
■s^r ^n. M v»i»k * 


HOV AH, 0 


; 81 Command 






I 30« 




HOV E S£ND_1NDEX3 , AH 




03EC 


E91C01 


1564 




JHP TX_CCC_N_RET 








1365 


; 






05EF 


AO 2> AT"? ft A 


1566 


<!FWn PF^PHH^P * 


HOV AH, CSEND_ZNDEX3 


; 84 - 87 Command 


05F3 


80FC00 


1567 




CHP AH,0 




03F6 


74IF 


1568 




J2 N0_SEMD 




03ro 


OHM UO 


1 3t>7 




HOV AH, CSI+33 




w^r 0 


OOcOO*» VO 


I3r U 




HOy CSEND_CMDJ?ESP3,AH 




D3FF 


2403 


1571 




AND AL , 3 




aa nt 

VD V » 


He 1 OUr 


Ore 




HOV CREVERS_CHANEL3,AL 




A£ A4 


rfc Uo33Uo 


4 ^T7 




IHC BYTE PTR CSEND_INDEX1 




0608 


nc 7i no 


I 374 




IHC BYTE PTR CSEHD INDEX] 




n& nr 


DC71 no 


1«7« 




HOV SJ,SEHD_ADDRES$ 




06 OF 


A 1 0 014 


1 <V7£. 
1 flf b 




HOV AX. C ECU ADDRESS} 




fl£ < 9 
Do 1 * 


OQ Ad 


t 

19r I 




HOV tSI3,AX 




06 1 4 


poriA no 


1 378 
f 




JHP TX_CCC_RUN 






E9F1 00 


I3r ? 
1 58 0 




JHP TX_CCC_H_RET 








1 58 1 
1582 


i 










1383 








061A 


24 03 


- 1584 


ECH0_BACK_CHD i 


AHD AL,3 


; Command >« OF OH 


061C 


A2I607 


1585 




HOV CREVERS_CH*NEL3,AL 


; Reverse Channel Command 


061F 


AI 00J4 


1586 


ECHO_BwCK_SURU : 


HOV AX, CECU_A0DRESS3 




0622 


89 04 


1587 




HOV £SI3,AX 




0624 


E9C600 


1588 




JHP TX_CCC_RUH 








1589 












1390 




Di spl my Mesery ********** 


*** *********** * m * *** * 4> 






1391 






0627 


8B5C05 


1592 


DISPLftY_MEM0RYl 


HOV BX,C 51*53 


<<< Display Memory 


062* 


8A4403 


1393 




HOV AL,ESI+33 


062D 


A20314 


1394 




MOV tTX — COMMAND 3 , AL 




0630 


8A44 04 


1393 




HOV AUCSI+43 ; SI 


ECU Address H 


0633 


BE 0414 


1396 




MOV SI,TX BUFFER ; *1 


ECU Address L 
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0636 A20214 
0639 81FB0080 
063D 7310 
063F 8A27 
0641 9824 

0643 46 

0644 43 
0643 FEC8 
0647 73F6 
0649 BE0014 
064C E99E00 

064F 81E3FF7F 
0633 268A27 
0696 8824 

0638 46 

0639 43 
063A FEC8 
065C 73F5 
063E BE0014 
0661 E98900 

0664 6 BSC 03 
0667 8A4403 
066A A20314 
066D 8A4404 

0670 A20214 
0673 B1FB0080 
0677 73 0E 

0679 9A6407 
067C 8827 
067E 46 
067F 43 

0680 FEC8 
0682 73F3 
0684 £984 00 



0687 
068B 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06AO 



81E3FF7F 

81FB0001 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC8 

73F4 

E96800 



06A3 83C602 
06A6 E80000 
06 A9 E93FO0 



DISP_HEM_3317i 
TX TRNS3: 



• SOUPCE LINE 

1397 
1398 
1399 

1600 TX_TRNS2: 
1601 
1602 
1603 
1604 
1603 
1606 
1607 
1608 
1609 
161 0 
1611 
1612 
1613 
1614 
1613 
1616 
1617 
1618 

1619 STORE^MENORY: 

1*620 

1621 

1622 

1623 

1624 

1623 

1626 

1627 ST_TRNS2: 

1628 " 
1629 
1630 
1631 
1632 
1633 
1634 ; 

1633 ST0R_MEM_331Ti 

1636 

1637 

1638 

1639 ST_TRNS3 : 
1640 
1641 
1642 
1643 
1644 
1643 
1646 ; 
1647 

1648 J 

1649 CCC_DROP_CMD t 
1630 
1631 
1632 
1633 



MOV CTX_LEHCTH].AL 

CnP BX,8000H 

JNC DISP_MEH_3317 

MOV AH.CBX3 

MOV tSM,AH 

INC SI 

INC BX 

DEC AL 

JNZ TX.JTRNS2 

MOV SI,ECU_ADDRESS 

JMP TX_CCC_RUN 

AND BX, 7FFFH 
110V AH,ES:tBX3 

HOV csi3,ah 

INC SI 

INC BX 

DEC AL 

JNZ TX_TRNS3 

MOV SI,ECU_ADDRES$ 

JMP TX_CCC_RUN 

MOV BX, 131*33 

MOV AL,CSI+33 

MOV i TX — COMMAND 3 , AL 

MOV AL,t$I*43 

MOV CTX LEHGTH3, AL 

CMP BX,8000H 

JNC ST0R_MEM_3317 

MOV AH,tSI*7"3 

MOV CBX3 * AH 

INC SI 

INC BX 

DEC AL 

JNZ ST_TRNS2 
JMP TX_CCC_N_RET 

AND BX, 7FFFH 
CMP BX,100H 
JNC ST_TRNS3 
JMP TX_CCC_N_RET 
MOV AH, CSI+73 
MOV EStCBXD.AH 
INC SI 
INC BX 
DEC AL 
JNZ ST_TRNS3 
JMP TX_CCC_N_RET 



; -3 
J *4 

; *3 
; *6 



R* Length 
Co*k*nd 

Tx Length 
Tk Address L 
Tx Address H 



Back Up Memory Display 



<<< Store Memory >>> 



SI — 
♦ 1 
♦2 
♦3 

+4 

♦6 



ECU Address H 
ECU Address L 
Rx Length 
Co»»and 

3t Length 
St Address L 
St Address H 



; Back Up Memory Display 
; Solrow* Interrupt Table 



% ************ ccc 



-> Data Processor > Drop Processor 



ADD SI, 2 

CALL LOAD_TO_DROP 
JMP TX_CCC_N_RET 

\ 

} ************ Forced Tuning - — Nth Converter **************** 
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SOURCE LINE 



06AC 
06AF 
06B2 
0685 
06B8 
06B8 
06BE 



8A4404 
A22807 
E80000 
E80000 
8A3C03 
80FB64 
7312 



06C0 E80000 
06C3 EBOOOO 
*06C6 E80000 
06C9 EBOOOO 
06CC E80000 
06CF E93900 

06D2 E80000 
06D5 E93300 



0608 BE0214 
D6DB BB0207 
06DE C60441 
06E1 C6440100 
06E3 B3C6 02 
06E8 B04 0 
06EA E952FF 



06ED A0>607 
06F0 3C00 
06F2 7317 

06F4 8A4C02 
06F7 FECI 
06F9 FECI 
06FB 80F903 
06FE 7302 
0700 B1 03 
0702 880E1807 
0706 E841FB 
07 09 F9 
07 OA C3 



070B F8 
07 OC C3 



1694 ) 

1633 FORCED TUNE: 

1636 

1657 

1638 

1639 

1660 

1661 

1662 i 

1663 FORCED OMt 
1664 

1663 
1666 
1667 
1668 

1669 ; 

1670 FORCED_OFF: 

1671 ~ 

1672 ; 

1673 ; *********** 

1674 i 

1673 SPECIAL SPU_1 
1676 
1677 
1678 
1679 
1680 
1681 

1682 ; 
1683 
1684 

1683 TX_CCC_RUNi 
1686 
1637 

1688 ; 

1689 TX RUM SUB I 
1690 
1691 
1692 
1693 
1694 

1693 TX YOSHI : 
1696 
1697 
1698 

1699 : 

1700 % 

1701 ; 

1702 TX_CCC N RET i 
1703 

1704 ; 

1703 ; 
1706 i 
1707 
1708 
1709 
171 0 



nov AL.rsi*4} 

MOV HC_BYTE),AL 
CALL IC_DROP_DEVICE 
CALL COHV TO~DROP 
MOV BL,CsT*3? 
CMP BL.100 
JNC F0RCED_OFF 

CALL BINDEC.LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL RUN^CONVERTER 
CALL WAKEARI_DE_ON 
JMP TX_CCC_N_RET 

CALL OP_SPU_0FF 
JMP TX_CCC_N_RET 

SPU to CCC S*nd * 



; SI — 

; +1 

: *2 

; +3 

; *4 

; *5 



ECU H Addrcs* 
L Address 
Tx Data Lendth 
Conaand EOH 
Convert*^ MO. 
Tuning Channel 



MOV SI,TX_LENGTH 
MOV BX,INDEX_RX_1 
WOV BYTE PTP CSIJ.63 
MOV BYTE PTR CSI+13,0 
ADD SI, 2 
MOV AL,64 
JMP TX_TRNS2 

i 

; »stf*8»se»itt8 Send to CCC »ffaeftnfl» tuanftBOBf BBaaoBBflnsanfiff asau^t! 
j 

MOV AL,CTX_BUSY FLAG 3 
CMP AL,0 
JN2 TX_CCC_NJ*ET 

MOV CL,CSl*23 
INC CL 
INC CL 
CMP CL,3 
JMC TX_Y0$HI 
MOV CL?3 

MOV CTX_BUSY_FLAG3,CL i CCt SI 
CALL HDLC_TX_START ; Ctt CL 

STC 
RET 



CLC 
RET 



— Start Address 

— Data Lftngth 



J]3 
333 



0167237 
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SOURCE LIME 



07 OD BAOOOI 

0710 EC 

0711 BAEO 
0713 BA0201 

0716 EC 

0717 A30014 
071 A C3 



071B BE0003 
07IE BBOOOO 
0721 CGOOFF 
0724 43 
0723 01PB8OOO 
0729 75F6 
072B C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 75F3 . 
073D C3 



073E 
07*1 
0744 
0743 
0748 
074B 
074E 
073 0 
0733 
0737 
0759 
073C 
073F 



EB0300 
E90000 
38 

A31C07 

BE6003 

BBOOOO 

B900 

83C302 

81FB8000 

73F3 

E80300 

E90000 

38 



1711 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1730 
173! 
1732 
1733 
1734 
1735 
1736 
1737 
1730 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1730 
1731 
1732 
1733 
1734 
1733 
1756 
1757 
1758 
1739 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 



, ************* 
.**,*********** 

2 ************* 

J 

I ************ 

; 

ECU_AC»p SPREAD t 



Subroutine 



*********************************** ,fc **^' 
***************************** : **** , •'• , ****"* 



ECU Address Re»d Routine 

MOV OX , ECU_L_At>DRESS 
IN AL,DX 
MOV AH,AL 

MOV OX, ECU_H_ADDRE5S 
IN AL,OX 

MOV CECU_ADDRE5S1,AX 
RET 



INIT_TIM_JBLi 
IHIT_TIM_LP: 



J 
J 

; 

1NU_EV_TIHER: 

init_ev_i * 



; AH - L . AL « H Addrej 



Ti.er T*ble Initial ix« .******************"**~* 



MOV si,time_table 

MOV BX,0 

MOV BYTE FTP ISIUBX3,0FFH 

IHC BX 

CMP BX,120 

JNZ IHIT_TIM_LP 

RET 

Event Ti»er Table Initialise 

MOV SI,ES_EVEHT_TIMER 
MOV BX.O 

MOV BYTE PTR ES 1 1 SI J EBXJ , 0 
IHC BX 

CrtP BX, 128*6 
JNZ IHIT_EV_1 
RET 



INIT_JUMP_TBL! 
INIT_UA_DOKOt 

INlT^UMP.LP* 



BASE - UA_DOKOi 



********************* , ** ir '* 



JUMP.A00RE5S T.ble Initi.Hz. **************—* 



CALL INlT_WA_DOKO 
JnP OP_IMITIAL 
POP AX 

MOV EINIT_POINn,AX 

MOV SI* JUMP_AODRESS 

MOV BX,0 

MOV ISI3CBX3>AX 

ADD BX,2 

CHP BX, 128 
JH2 INIT_JUMP_LP 
CALL BASE_WA_OOKO 
JMP BASE_R0UT1NE 
POP AX 
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SOURCE LINE 






0760 


A3IA07 


1768 




MOV 


CBASE_P0IHT3,AX 


0763 


C3 


1769 




RET 








1770 


) 










1771 




BASIC.AUTHO Table Initialize 


0764 


BE0001 


1772 
1773 


t 

INIT_AUTHO_TBL: 


mov 


SI,PC_FC_LIST 


0767 


8BOOO0 


1774 




MOV 


bx,o ~ 


076ft 


C60000 


1773 


JUNKO : 


MOV 


BYTE PTR t$I3CBX3,0 


076D 


43 


1776 




INC 


8X 


076E 


81FB0001 


1777 




CMP 


BX,256 


0772 


73F6 


1778 




JN2 


JUHKO 






1779 


; 






0774 


BE8001 


1780 




MOV 


SI,BASIC_AUTHO 


0777 


BB01 00 


1781 




ROV 


BX, 1 


077A 


C6003F 


1782 


JUN: 


MOV 


BYTE PTR CSI3CBX3,3FH 


077D 


43 


1783 




INC 


BX 


077E 


83FB3A 


1784 




crip 


BX,90 


0781 


73F7 


1783 




JN2 


JUN 


0783 


C3 


1786 




RET 








1787 


; 










1788 




Vi«u Channel Table Initialize 






1789 


; 






0784 


BE1000 


1790 


INIT_VIEU_TBLi 


MOV 


SI, VIEW CHANNEL 


0787 


880000 


1791 




MOV 


BX,0 ; 


078A 


8AE3 


1792 


IN1T_VIEU_LPi 


MOV 


AH,BL 


078C 


FEC4 


1793 




INC 


AH 


078E 


80CC30 


1794 




OR AH, 3 OH 


0791 


C60030 


1793 




HOV 


BYTE PTR ISI3CBX3,3QH 


0794 


886008 


1796 




MOV 


BYTE PTR tSI3CBX+83,AH 


0797 


43 


1797 




INC 


BX 


0798 


83FB08 


1798 




CMP 


BX,8 


079B 


73ED 


1799 




MZ 


IHIT.VIEW.LP 


079D 


C3 


1900 




RET 








1801 


. 










1802 




EVENT Table MODE Initialize 






1803 


i 






079E 


B80006 


1804 


EVENT_DATA_CL : 


MOV 


8X,ES_EVENT_TIMER 


07A1 


26C707FF0F 


1803 


CHIHARU: " 


MOV 


UORD PTR ES:tBX3,0FFFH 


07 ft 6 


83C302 


1806 




ADD 


BX,2 


07A9 


81FB0009 


1807 




CMP 


BX, ES_EVENT T IMER+1 28*6 


07AD 


72F2 


1808 




JC CHIHAftU 






1809 


; 






07AF 


BE0009 


1810 




HOV 


S I , EVENT NO FREO 


07BZ 


B120 


1811 




MOV 


CL,32 


07B4 


C7444001 00 


1812 


LP1 ; 


MOV 


UORD PTR tSI+32*23,1 


0789 


83C602 


1813 




ADD 


SI, 2 


078C 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1813 




CMP 


CL,63 


07C1 


73F1 


1816 




JNZ 


LP1 






1817 


% 






07C3 


BE0009 


1818 




MOV 


SI,EVENT_NO_FRE« 


07C6 


BB0002 


1819 




MOV 


BX,CH NO FREO 


07C9 


B140 


1820 




MOV 


CL,64 


07CB 


8B07 


1921 


LP2: 


MOV 


AX,CBX3 


07CO 


89848000 


1822 




MOV 


CSI+64*23*AX 


0701 


83C602 


1823 




ADD 


SI„2 


07D4 


83C302 


1824 




ADD 


BX,2 
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07D7 


FECI 


1823 


07D9 


80F9B0 


1826 


07DC 


75ED 


1 827 






1828 


07DE 


C3 


1 829 






1 830 






1 831 






1832 


07DF 


BE2000 


1833 


07E2 


880000 


1834 


07E3 C7000000 


1835 


07E9 


83C302 


1836 


07EC 


B3FB1 0 


1837 


07EF 


7 3r 4 


1838 


07F1 


C3 


1 839 






1 840 






1 84 1 






1 942 


07F2 


rf* A^ *J/rfV A^ A^ 


1 843 


07F8 


B90000 




07FB 


A A A A A 

B84Q00 


1 845 


07FE 


48 


1 o*o 


07FF 


E81300 


1 847 


0802 


AAA 


1 849 


0805 


75F7 


1 Q4Q 


0807 


89FF00 


1 930 


08 OA 


884000 


1 fl*i 1 


08 00 


48 


1 o32 


-080E 


E80600 


1 833 


0811 


3D0O0O 




0914 


73F7 


1853 


oai6 


C3/ 


1 836 






1 857 


0817 


80E120 


1859 


081 A 


30 


1 0*«Q 


08 IB 


8BD0 


1860 


08 ID 


734E 


1961 


081 F 


3DO00O 


1862 


0822 


743A 


1863 


0824 


3D3F0O 


1864 


0827 


7435 


1863 


0829 


3D0600 


1866 


082C 


7335 


1867 


082E 


3D0400 


1868 


0831 


7333 


1869 


0833 


BB4B01 


1870 


0836 


F6263A07 


1871 


083A 


03C3 


1872 


083C 


80F900 


1873 


083F 


7400 


1874 






1875 


0841 


80E403 


1876 


0644 


FB 


1877 


0843 


DOC 4 


1978 


0847 


DOC 4 


1879 


0849 


D0C4 


1880 


084B 


D0C4 


1881 



IKIT_C0DE: 
INIT_C0DE_LPj 



INC CL 
CUP CL,128 
JNZ LP2 

RET 

PC_C0DE t PR_C0DE Initialize ******** *********** 

HOV SI,PC_C0DE 
MOV BX,0 

MOV WORD PTR [$I3C8XJ,0 

ADD BX,2 

CMP 8X,I6 

JNZ INIT_CODE_LP 

RET 

Converter Frequency Calculation ************* 



FRE0_CALC i 
CAL_STDA: 

CAL.STDB: 

I Ba«at**a*i 

FREQ_CAL: 
UP64_D: 



HULTIt 
ADDER i 
list 

ADDER_t ! 



nov 
nov 
nov 

DEC 
CALL 
CMP 
JNZ 

nov 
nov 

DEC 

CALL 

CMP 

JNZ 

RET 

—-STD FREO. 
AND 
PUSH 
nov 
JNZ 

enp 

JE 

CMP 

JE 

CMP 

JNC 

CMP 

JNC 

nov 

MIL 

ADD 

CMP 

JZ 

ADD 

AND 

CLC 

ROL 

ROL 

ROL 

ROL 



WORD PTR D$:tMUL_ADR3,MUL_NO 



CX,0 
AX. 64 
AX 

FREQ_CAL 
AX, 0 

CAL.STDA 
CX,0FFH 
AX, 64 
AX 

FREQ.CAL 
AX,0 
CAL STDB 



; A -CABLE 



;B -CABLE 



CALICULATION SUBROUTINE* 
CL,0Ol0O00OB 
AX 



; B— CABLE »»«*>UP64 



: CHANNELL APE FROM 6 TO 62 
tCHANNELL ARE FROM 4 TO 3 



OX, AX 
UP64 
AX, 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX* 4 
CH4_5 
BX,331. 

BYTE PTR DSiCMUL_ADRJ :CH_N0*3 

AX, BX t CH_N0* 3+OFFSE 

CL>0 

ADDER 1 

DX,64 | 64 OR 63 ?????? 

AH, 0000001 IB 

AH 
AH 
AH 
AH 



# 



nAI MT_m>)HiO»T 
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HEVLETT-rACKAFDi 9086 A«*««M«r 



LOCATION 


oojoct cooe 


LINK 


9040 


00C4 


1883 


004F 


00C4 


1883 


eost 


OAtS 


• 904 


0833 


BB0082 


1803 


083* 


BBF2 


1904 


0838 


0372 


1007 


083a 


•900 


1088 


003C 


38 


1809 


0030 


C3 


1090 






1091 


003C 


080009 


1092 


0861 


EBP9 


1993 






1094 


0813 


883701 


1093 


0944 


EBC2 


1994 






1097 


OBtO 


BHD0I 


1990 


OBSB 


CBC9 


1099 






1900 


0860 


8JC240 


1901 


0870 


EBOO 


1902 






1903 






1904 






1903 


0872 


BE0002 


1904 


0B73 


893140 


1907 


0BT9 


898C8E0B 


1900 






1909 


•87C 




1910 


0B7T 


99OC9200 


1911 






1912 


0883 


89804 0 


1913 


088ft 


B98C94 00 


1914 






1919 


088ft 


B98E40 


191* 


0880 


B98C9000 


1917 






1910 


089t 


099340 


1919 


0894 


89BC9C04 


1920 






1931 


0098 


09994* 


1922 


0990 


O98CAO00 


1923 






1924 


089F 


099*49 


1923 


08*2 


•9BCA400 


1924 


08A6 


C3 


1927 






1920 
1929 






1930 


war 


0X2000 


1931 


08*A 


EOO000 


1932 


98AD 


7213 


1933 


BOAT 


0E2BOB 


1934 


0082 


8A4«01 


1933 


0OO3 


3C01 


1936 


0BB7 


7400- 


1937 


06B9 


3C04 


1930 



SOUftCE LI we 



O0L 

oot 



OCT 



81 .OX 

SI. OX 

C0X3CSIJ.AX 
AX 



AX, 8 
ADOEK 



:S7QPC OH 4 OS 



0X.343 
MOLT I 



BX.333 
RULTI 



DX.44 
U**4_0 



t*4X*3 Which**? 



BOV ei.CM_M0_F*E0 
HOV CX. 4 03 I M 
HOV CS!*71»23,CX 

HOV CX.4046M 
HOV tSI*71-JJ.CX 

ROV CX.4QB8H 
HOV CS!*74*2).CX 

HOV CX.400EH 
HOV tSWr4.I],CX 

HOV CX.4091H 
HOV CSI*70*2>.CX 

HOV CX.4099H 
HOV CSI*00*21.CX 

HOV CX.409FM 

nov est««2«2>,ex 

PET 



Drop »f»oca 



nov st,rroft.oor sf 

CALL lOAD.FPD* DKOP 

JC PROPJJESF HOP 

HOV SI,FR0*_9BF OF 

HOV AL.CSIM3 

CKP AC.1 

JZ OftOP.RESFOI 



Drop Proc*c»o*» kM>i no 08f P»t* we FOOff_08T_BF nl ute«u 



C AL > • Co*»w»d 



08BB 7408 
08BD 3C84 
09BF 7303 
08C1 E99F00 

08C4 F8 
08C5 C3 



08C6 EBFC 

08C8 8A44 02 
08CB A22C07 
08CE E8O0OO 



08D1 
08t>4 
08D7 
08DA 
08DC 
08DF 
08E1 
08E3 
08E7 



BE2 008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



08EB BA6C04 
08EE 80FDO0 
08F1 7402 
08F3 EBCF 



08F3 

08F8 
08FB 
08FD 
0900 
0903 
0906 
0903 
09 OC 
09 OF 
091 1 
0913 
0916 
0919 
091B 
091D 
091 F 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

80E204 

7431 

8ft 34 05 

E80000 

B0E280 

7411 

8 f* 2626 07 

80E401 

7318 

0804 

E80000 

E91000 

8A24 

34 3F 

2004 

£80000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 



092E 8A5403 
0931 80E202 
0934 74 OA 
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SOURCE LINE 



1939 
1940 
1941 
1942 
1943 
1944 
1943 
1946 
1947 
1949 
1949 
1930 
1931 
1932 
1953 
1934 
1933 
1936 
1957 
1938 
1939 
1960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1983 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DRDP_RESP_NOP I 



JZ DROP_RESP_04 
CMP AL,84H 
JNZ DROP_RESP_NOP 
JI1P DR0P_RESP_84 

CLC 
RET 



Kev D«t» Hon* — > CY-0 



DROP_RESP_01 t JMP DROP_RESP_NQP 



»»«ISI3»»t*1 3»»»«t*23""«" 

, C0131POW. DETECT! 



■[SI3*»C+1 3«»C+23«»»C*33C*43««C+33«« 



DROP_RESP_04 i 



RESP.STATUSf 
RECENT_ONi 

CONV_SM_! : 
CONV_SU_0t 

CONV_SW_SET : 
i 

KEY — DEPRESS i 



HOV AL,£SI+23 
MOV CI0_BYTE3.AL 
CALL ID_DROP_DEVICE 

110V SI,FR0M_0BF_8F 
HOV CL,tSl«-33 I 
CMP CL,D ; 
JZ RESP_VLF_ERR 
MOV DI,VLF_ERROR_HAP 
MOV BH,0 
MOV BL,C1D_BYTE3 
ADD BX,BX 

AND UORD PTR CD 1 3 £BX3 # OFFFEH 

MOV CH,rSI*43 ; 

CMP CH,0 

JZ RESP_STATUS 

JMP DROP_RESP_NOP 



MOV DL,tSl+33 

AMD DL,4 ; S * * 

JZ KEY — DEPRESS ; 
WOV DL,CSI*33 ; 
CALL CONV_Stf_BIT_AL t 
AND DL,80H i 
JZ CONV su_o ; 
MOV AH,CDROP_N03 
AMD AH, 1 
JHZ CONV SW_SET 
OR CSI3,*L 
CALL JUMP_ADRS_IM1I 
JMP CONV.SW.SET 
MOV AH,CSI3 
XOR AL,3FH 
AMD ISI3,AL 
CALL DR0P_BIT_AL 
AND AL, AH 
JZ COHV_Stf_SET 
CALL JUMP_ADRS_INIZ 
CALL JUMP_ADRS_IHIT 
CLC 
RET 



C043£ID_BVTE3C023C003£STATUSJ 
"~ 00 *.* 



02 00 ** 



C Status 3 
* * P 



* I 

SPU Recent Power ON 
I 

Converter Select SW 



10/19 Henkou 1 I ! 



MOV DL,CSI*33 * 
AND DL,2 * 
JZ ELSE_ STATUS 



Key Currently Depressed 
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0936 


B01C 


1996 


0938 


A28907 


i99r 


0938 


E80000 


1998 


093E 


F9 


1999 


093F 


C3 


2000 


0940 


FB 


2001 


0941 


C3 


2002 






2003 


0942 


E80000 


2004 


0945 


8E8000 


2003 


0948 


B700 


2006 


094A 


8A1E2C07 


2007 


094E 


03D8 


2008 


0930 


8800 


2009 


0952 


030200 


2010 


0935 


350100 


2011 


0938 


8900 


2012 


093A 


D0C8 


2013 


09SC 


7303 


2014 


093E 


E80000 


2013 


0961 


F8 


2016 


0962 


C3 


2017 






2018 


0963 


8A4C03 


2019 


0966 


80F900 


2020 


0969 


742D 


2021 






2022 


096B 


8A6402 


2023 


096E 


88262C07 


2024 






2023 


0972 


E80000 


2026 


0973 


E80000 


2027 






2028 


0978 


8A6C04 


2029 


097B 


882E8907 


2030 






2031 


097F 


BE8OO0 


2032 


0982 


B700 


2033 


0984 


8A1E2C07 


2034 


0988 


03DB 


2033 


098ft 


8120FEFF 


2036 






203? 


098E 


80FDFF 


2038 


0991 


7402 


2039 


0993 


F9 


2040 


0994 


C3 


2041 






2042 


0995 


E80000 


2043 


0998 


F8 


2044 


0999 


C3 


2043 






2046 






2047 






2048 






2049 






2050 






2051 






2052 



HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 

NOV AL,KEY_J>USH_CODE 
MOV CKEYJ>ATA3,AL 
CALL DROP TO C0HV 
STC 
RET 

E_STATUSl CLC 
RET 

P_VLF_ERRt CALL DROP TO CONV 

MOV SI,VLF_ERROR_MAP 
MOV BH,0 
MOV BL,CID BYTE J 
ADD BX,BX 
MOV AX, CSI3CBX3 
ADD AX, 2 
XOR AX,1 
MOV CSI3£BX3,AX 
ROR AL 

JKC VLF_ERR_RET 
CALL JUMP ADRS_IHIT 
_ERR_RETt CLC 
RET 

OIBIIt»SttISe3tt8M>aDII»S2S3IIBtSei 

P_RESP_84: MOV CL,CSI+33 ; 
CMP CL,0 
J2 RESP_84_NRET 

MOV AH,CSI+23 
MOV CID_BYTE3,AH 

CALL 1D.DP0P.DEVICE 
CALL DROP_TO~CONV 

HOV CH,CSI+43 
KOV CKEY_DATA3.CH 



MOV SI,VLF_ERROR MAP 
MOV 6H,0 " 
MOV BL,tID BYTE! 
ADD BX.BX ~ 

AND WORD PTR CSI3IBXJ, OFFFEH 



CMP CH.OFFH 
J2 SENS_STATUS 
STC 
RET 

CALL SPU STATUS REQ 

CLC 

RET 



C843CID/DROP3 C013CKEY3 



C AH > « ID.BYTE 

> CONV.NO , DROP_NO , DEVICE_NO 



Push Key Bo*rd > CY»| 



OFFH > No Key Stroke 



GLOBAL 



SPECIAL.SPU_1 
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SOURCE LINE 



2053 


EXTRH 


2054 


EXTRN 


2055 


EXTRH 


2056 


EXTRN 


205? 


EXTRH 


2058 * 


EXTRN 


2059 


EXTRN 


2060 


EXTRN 


2061 


EXTRN 


2062 


EXTRN 


2063 


EXTRN 


2064 


EXTRN 


2065 


EXTRN 


2066 


EXTRN 


2067 


EXTRN 


2068 


EXTRN 


2069 


EXTRN 


2070 


EXTRN 


2071 


EXTRN 


2072 


EXTRN 


2073 


EXTRH 


2074 


EXTRH 


2075 


EXTRN 


2 076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 i 




2080 


EXTRN 


2081 


EXTRN 
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power_det_cmd 
load_fro*Cdpop 

LOAcTtO.DROP 

SPU_STATUS_REQ 

H>_DR0P_DEVICE 

IC_PP0P_DEVICE 

CONV_SW_BIT_ftL 

DROP_BIT_AL 

SPU_RELAY_OFF 

spiTclemCdisp 

EVENT LED OFF 

DROP_MAP_SET 

KEY — OPERAT 2 ON 

C0NV_TO_DROP 

DROP~TO_CONV 

BINDECJ.ED 

LED_VXEU.TBL 

SPU LED_DISP 

RUN~CONVERTER 

WAKEARI_DE_ON 

OP_SPU_OFF 

OP.INITIAL 

8ASE_R0UTINE 

JUttP"oDRS I NIT 

JUWP.ADRS.INI2 

DEV1CE_I1AP_SET 

PAY_CR0UP_1 

pay"croupZ2 
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v 02 

tot 

1304 
1163 
1208 
1147 
1201 
119* 
1392 
1409 
134 
1244 

141 

230 
2»i 
1140 

100 
103 
1931 
1946 
1950 
2019 
19*4 

1213 
120 
142 
tl 

97 
1394 
91 
1384 
161 
1278 
1723 
232 
233 
2001 

to«o 

182 
183 
184 
l«4 
42 
1804 
123 
194 

133 
914 



Svn»OL 
CTRL, I 

CT»L_l_COUtrt 

em_2 

CTBL_7_C01WT 
DC VICt HAP «1 
DCVICC ito 

dcviceImo_bit 

DtV_|M|T_LP 
dcv NEXT 
D£V RESP VT 
PEV_$u o" 

DISPLAY ncnORv 

PJ9P.ntW_33l7 

DOWM_FLAC 

DROP_«CCCS9 

DROP.BIT «L 

0»OP_CHO~Br 

©ROP~C»lt>~POPT 

D»OP_0*»To PQPT 

d»op_imitIlp 
drop wap set 

PPOP~K0 ~ 

PPOP HO BIT 

©*OP_*ESPONS£ 

DROP.PESP 01 

0P0P_PE9pI04 

DR0P_RESP~9< 

OROPJ»CSP~HOF 

MOP.TO.CWV 

OPP.HEXT 

0*1 

DS16 

032 

echo_bacic otWS 

ECWO_&ACK~CHJ> 

ECMO_Bi>C1c>LOC 

CCHO_BACK~$UPV 

ecu.addpess 

ECU_*0*5_HE« 

CCU.AOffS REAP 

ECU_H_AODRESS 

ECU_L_ADOP£t* 

CL9£_STATUS 

COI 

IS_»ACK_UP 

cs_eActc_up_i 

ES.BACKjJP 2 
C«_CVEMT tTrtTP 
EVEHT_CHAMN€l 
EVEHT_DATA_CL 
EVEHT.ENA8LE 
EVEMT^KCV CODE 
EVEMT_LED~OFF 
EVENT HO PPEO 
EXIT ~ ~ 



CW? PEFfPEHCE TA9U 

Pt REFERENCE! 

A 443.777.901.834 

A 444.779. 790. B» 

a 443. 710. 732 

« 434.491.484.737 

E 1223, 1227, 1229. 123t. 1231. 1233.2070 



11*0,1200 
121 1 
1 183 

11*9. 1177. 1191. M89 
I1?3 

1344 
• 39» 



E 1993.2040 
A 

A 791 

A 481.829 

<» 1218 

E 1223. 2*44 

A 1194.1976 

A 

A >24« 

* 1977 
A 1939 
A 1942 

a 1«J3. I94», 1948.1947 

C 1990.20*4.2027.2967 

A I 1^1 

t Jo;J2;i;S;J3- ,a *- ,ay ' ,M>,w - , ' , - , ^- , "-"«-«w.«w-nr.tw 

A «.*3.*«.«:84.e7.B8.89.oo.M.^^ 

A 1342 

* 447, 1014. 1110.1444. 1431 
A 

« 142. 167. 144, ?«9. 1004, 1376. 13A6. 14*4. i$i*. irjo 

* 1243 

A 441 „ 1278 

A 17^9 

A 1723 

* 1993 

A 

A 1334 

a 430,4*0. 1337.1337. 1339. f»64. i?f T. »?43 1171 

* 477. 4»«. 1331. 1360. 1374 

A I3I«. 1743. 1*04. 1007 

O 1316.134* 



Ti ^4.2043 
1910. 1010 
C83 . 899 . BY* 



276 



0167237 

















f 3.74 , . 3. 74 


J J* 














» ■ • «u* I lutt |M9 ■ fl^J lull lAft^ « 








m ilO 




■DOC* 








AODEP 1 




* 


1 OH 


AC C m °~"cmECK 






214 


ASCI l~AO 






2m 


05 C | l~Alj 


A 




212 


*5tl l~CL 






318 


ASC I i""co 


Q 




213 


ASC t l~t>E 






207 


ASCI 1**ER 


* 






A3C I l~7C 






217 


otr t !~Im 






214 




* 






•scii""pc 






219 


ASCI f ~PF 






209 










ATCI J*~3E 


ft 




193 


AUTHO*~KEV COOE 


ft 




4M 




it 


4-^0 


304 


•AC V"iff""c ► 2 






514 


BACK - UP^EXl T 




4**£.4*3, 31 0 


4 g3 


©ACI£~UP'~fc»»I 




*•*» 


312 




« 


•9" 


497 


back"uf~ves 


A 




94 


base **o i 




1749 




BA8E~*OUT tHE 






1747 


HA$£ UA not'O 




1745 




D**T9 ft W ^ * 




1790 


3*1 


8CMC- 




X%B T4B 1&A "in* gOP 


240 


8CMD 






122 


BEFOff EVENT 


A 




92 


• lot 


M 


33 34.37. 38. 3*. AO, 41 .62 .4*. 49. 44 .274 


94 


BlMAftY.LEt- 


A 






6IMD€C_ LEI* 


E 


tl43.u43.2048 


19*4 


CBV.STDA 


A 


l»4» 


• 832 




R 


1833 


• 439 


CCC_CH0_20_JT 


A 


143* 


1*04 


CCC_C*D_JW*TB|. 


A 




1449 


CCC_0P0P_C«t» 


A 


1*V 


•999 


CN4 3 


A 


18*? 




CH4~*2 


A 


iw 


1904 


CMAMK£L_Mn*C! 


0 


471 


1*03 


CHIHAftU 


A 


I4«» 


rt 


CM NO FWEO 


A 


19»?.i899. »90* 


199 


CLEAP w lCEV w COPE 


A 




14*4 


CtH-D_STAPT 


A 


1441 


99 


COMV_HO 


A 


431 \Z29. IJ30. 1232. 1^54. 


104 




A 


i3jr 


117 


C0«V_SELCC r 


A 


4>4.4J9.43«.43r 


1982 




A 


1975 


1974 


tPNV_S*l_» 


A 






tOMV^SM~81T_ac 


E 


1 ••2.1973.2039 


»989 


ePNV_SV_SET 


A 


197*. I«BI. 1987 






E 


1 ??4. 1389. 1471 . 1470.2044 



-a 
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CROSS REFERENCE TA8LE 

SYMBOL TYPE REFERENCES 

109 EXTRH_STAT A 530,362,876 

1466 FORCE D_KEY A 1459 

1670 FORCED_0FF a 1661 

1663 FORCED_0N a 

1653 FORCED_TUNE A 1544 

1482 FORWARD^ CMDTBL A 1454 

1446 FORUARD_CM>_CK A 1256 

1451 FQRU ARD_CO«E A 1 448 

1476 FORWARD_JUnP A 1434 

1858 FREQ_CAL A 1847,1633 

1843 FREQ_CALC A 470 

1141 HAJIME1 A 1143,1147 

1139 HAJ1MERUYO A 531 

568 HDLC_TX_START A 1 696 

170 HISTORY_BUFFER A 459,735,824 

952 HON A 

1150 HONBAN1 A 1152,1156 

127 HSB.LED A 

782 IBF^IST A 

828 IBF^ND A 780 

785 IBF_EHPTY A 

790 IBF_EXIST A 783 

774 I BF — INTERRUPT ' A 

025 IBF_«EMO A 823 

58 IBF_OVER_PLOU A 

803 IBF_PACKET A 799 

840 IBF_RET A 788,826,834 

830 - -IBF_SET A 

101 IC.BYTE A 1333,1377,1467,1656 

- - / "lCJ>ROP_DEVICE E 1388, 1470, 1657,2058 

103 "-BYTE A 1164.1180,1951,1960,2007,2024,2034 

ID_DROP_DEVICE E 1165,1335,1952,2026,2057 

169 INDEX.HISTORY A 460,724,736,803,825 

82 INDEX_RX_1 A 427, 1675 

86 INDEX_RX_2 A 441,742,753 

83 INDEX_TX_1 a 423,776,796,831 

87 IMDEX_TX_2 A 44 0 
1773 IN1T_AUTH0 TBL A 463 
1833 INIT_CODE " A 465 
1835 IN1T_C0DE_LP A 183« 
1747 IN1T_EV_J A 1750 
1745 INIT_EV_TIMER A 473 
1761 INIT_JUHP_LP A 1764 
1755 INIT_JUMP TBL A 515 

95 IN1T_P0INT A 1758 

1737 IHIT_Tln_LP A 1740 

1735 INIT_TI«_TBL A 514 

1 792 INIT_VIEU_LP A 1 799 

1790 INIT_VIEtLTBL A 464 

1757 INrT_UA_DOKO A 1755 

235 INT10FST A 288 

236 INT30FST A 292 
234 INT_OFST A 296 

75 JUMP^ADDRESS A 1 759 

JUWP_ADRS_IHIT E 1989,2015.2076 

JUHP_ADRS_INIZ E 1980,1988,2077 
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CROSS REFERENCE TABLE 



LlNEt SYMBOL 



JUH 
JUHKO 

KEY_APPLICAT 
)CEY~DATA 
KEY_DATA_STACK 
KEY — DEPRESS 
KEY OPERATION 
KEY~PUSH_CODE 
LE0lviEW_TBL 

load_froh_orop 
load~to_drop 

LOY ~ 
L0Z 
LP1 
LP 2 

LSB.LED 
«AXN_LOOP 
HA I N_ START 
MINU$_*EY_CODE 
H0V_1_INIT . 
M0V_t_ST 
H0V_2_ND 
MSB.LED 
MULT I 
MUL_ADR 
MUL_NO 
«Y_AORS 
HY~ALOHA 
NEXT_GO_AOPS 
NOW EVENT 
NOjSEND 
OBF_BF_BYTE 
OBF_BF_CMD 
OBF_BF_ID 
OBF_BF_N 
OBF__ INTERRUPT 
OBF HE HO 
OBF_NE« 
OBF_PACKET 
OBF_RET 
OBF_RET — 1 
ONE SEC.TIHEP 
ONOFFJCEYJZODE 
OP INITIAL 
OP SPU_OFF 
PACE_HEH 
PAGE.SU 
PAY GR0UP_1 
PAYlGR0UP_2 
PC_CODE 
PC FC EXIST 
PtCFC_LIST 
PLUS KEY.COOE 
POLLINC_SEO 
POP ALL 
POUER_DET_CHD 
138 POUER_FEED 



1782 
1773 
1271 
130 
160 
1993 

203 



873 
876 

1812 

1821 
123 

1236 
424 
197 

1371 

1363 

1336 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1380 
116 
114 
113 
113 
679 
736 
733 
722 
739 
700 
131 
196 



175 
90 



61 
137 
63 
193 
1223 
222 



TYPE REFERENCES 

1785 
1778 
1238 

1387, 1 469, 1 997 , 2030 
161 
1971 

1271,1472,2065 
1996 

1664,2069 

1 142,1 131 , M68, 1932,2034 
1650,2055 
868 

871 ,875 
1816 
1827 



A 
A 

A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

E 

E 

A 

A 

A 

A 

A 

A 

E 

A 



1272, t 279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1000,1002 



1311,1331 
1368 

433,736 

114, 113,116,117,446,688,689,690,733 

734 

74 0 

700,712,720 

703 

457 

1736,2074 

1670,2073 

430,733,822 

431,930,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 * 

1140,1149,2033 
432 
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SYMBOL 

2 02 P0WER_0F F_C ODE 

201 POWER ON CODE 

128 PPV_LED 

5? PROGRAHVERSION 

221 PUSHBALL 

276 RAM_CLEAR 

278 RAN_CLEAR_LP 

1972 RECENT_0N 

203 RECENT_0N_C0DE 

204 RELEASE.CODE 
702 RESP0NSE_2 
719 RESPONSE_CHK 
745 RESPONSE TPHS 
71 1 RESPONSEZvAL 

2044 RESP_84_NRET 

1969 RESP_STATUS 

2004 RESP_VLF_ERR 

1413 RETTIM2 

92 REVERS_CHANEL 

252 RUN 

RUN — CONVERTER 

1 038" RX_CRC_ERR 

56 RX_CRC_ERROR 

57 RX CRC OK VO 
990 RXIlNTERRUPT 
992 RX_RCV 

1 042 RX^RECEIVE 

1 022 RX_RET 

198 SCAN_KEY CODE 

59 SCAN_riODE_FLAG 

3 SEISAKU.DD 

6 SEISAKU_W« 
8 SEISAKU_VV 

7 SEISAKU YY 

148 SEND ADDRESS 

150 sehdIchd_resp 

151 SEND DATA BUFF 
147 SEHdIeNaBLE 

1552 SEMI>_FUNC HOD 

149 SEND.INDEX 

200 SEND_KEV_CODE 

224 SEND_HAX 

1 566 SEND~RESPONSE 

2043 SENSlsTftTU'S 

561 SETCOH 

1 675 SPEC I AL_SPU_t 
SPU_CLEAR_DI5P 

144 SPO_CtlD_BF 

SPU_LED_DISP 
SPU_RELAY_OFF 

spu_statusLreq 

177 stackjend 

178 stackjt0p 

1619 STOReZhEHORY 

1 633 ST0R_HEM_55 1 7 

1 627 ST.TRNS2 

I 639 ST_TRNS3 



TYPE REFERENCES 

A 
A 
A 

A 503,517 

A 

A 

A 281 

A 

A 

A 

A 694 

A 697,699,709,716 

A 750 

A 707 

A 2021 

A 1966 

A 1937 

A 1407 

A 448,575, 1572, 1385 

A 1464 

E 1346,1666,2071 

A 993 

A 1038,1039 

A 994,995 
A 
A 

A 992 

A 1004,1009,1040 
A 

A 467 

A 520 

A 519 

A 521 

A 518 

A 149, 130, 131 , 1575 

A 1370 

A 

A 143,135? 

A I486 

A 1563,1566.1573,1574 

A 
A 

A 1488 

A 2039 

A 347,331 , 333,339.363,367 .37a. 373.382.54 0 

A 2049 

E* 1205.2062 

A 

E 1665,2070 

E 1204,2061 

E 1166,2043,2056 

A 

A 

A 1348 

A 1626 

A 1632 

A 1637,1644 
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C»098 REFERENCE TABtE 



itti 

1939 
lit 

237 
1391 
14*7 

ICS 

1292 
192 

tat* 

137* 
1301 
1349 
129? 
T4 
79 
T9 
194 
133 

T33 
1*4 
93 
1793 

IMS 
143 
142 
U9f 
1408 

si 

1*93 
1901 
1943 
139 
40 
44 
2014 
443 
444 

1949 
IS92 



%_f H.9ET 

TIREH1.0FST 
TINER_*CTIVE 
TIRE* CHIC 
TIHE*~COWHTER 

TI*ER_OUT_CODE 

T1RER SLEEP 

TIHERJT09 

TIHE9.T0B2 

TI«CR_TYPE_2 

TIHC*_YO 

TIMETABLE 

TO_CCC 



TUNER JC8L 

TUNER Of 

TUNERjM 

TX_BUFFE« 

TX_8U8Y_FLAC 

TX_CCC_N_RET 

T*_CCt_RUM 

tx_comiahd> 

TX.LEXCTM 
TX_*IM_,SUB 

nC_TRN£3 

TM.UNORH 

TX YOSH] 

U944 

0P44J9 

UF FLAG 

VtEV.CHANHEL 

VUJ&ltlQItJKaP 

VLF_ERRJIET 

U*|T 

IMSTt 

IMKEARt DE.OM 
ZERO 



REFERENCES 

1939 
1993 

429,976,409,1094 
304 

1292 

300,730*919, 1297, 1301. 1348 

1237 

139* 

t 392, 1394 

1392.1394,1341,1349,1373 

1303,1304,1312,1324,1329 
1293 

1379,1739 

439 

426 



1996 

430 . 921 . 1 « 09 . f 609 . 1 693 

1449. 1442*1494, 1496. 1490.1900.1902, 1904, 1904. 1908, 1910,1912, 1914, 1914, 1919, 1320, 1922. 1924, 1926, 1928. 1930 

1332. 1934* 1336. 1338, 1940, 1996. 1960, 1964, 1980. 1633, 1439.1449,1*91,1449.1471,1*87 » 

1978.1960,1607,1617 

1994,1631 

1997,1624.1673 

1603,1491 
1413 

1493 
1841 
1903 

1790 

1938.2009.2032 
2014 

9*«.399,994.997,398,99? r *00,60t,639 
448 

1447,2072 
1863,1869 



« 
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SOURCE LINE 
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t 
2 
3 
4 

3 

6 

8 
9 
10 
1 1 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
49 
50 
51 
52 
53 
34 
55 
36 
37 



'8086' 

t 



SE1SAICU. 
3EISAKU 
3EI3AKU. 
SEISAKU. 

; ***** 

• ***** 



„DDt 
nni 

VVt 



. ***** 



; ***** 

****** 



****** 

;«**** 



EQU 02H 
EOU 12H 
EQU 33H 
EOU 2 

<<< Application 



; Version Ho. 

>>> 



Bv H.TANAKA 



Function 

< 1 > SFU Key Control 

6 Drop f 4 SPU < 2nd Subscriber ) 

C 2 > — - Ra» B »Ck up 

C3> Hardware Chec* 

Off Event Conv , SU , Device No. < 3 Degit) 

Off Send Rtvrcst Data Send 

Event Event LED On 



•*«*** 

****** 



;***** 



<<< Bug Llxt >>> 



%%%%%% 
i$SS*9 

CI) 2< 2nd Sub. de Converter On/Off g» okishii 

}SSSSt 

itssss 



BIAS: 



PROCRAMVERS I ON t 
RX_CRC_ERR0Ri 
RX~CRC_OK_YO t 
IBF OVER_FLOWt 
SCAH_KODE.FLACt 
VlEU_CHANNELt 
PC CODE i 
EVEHT_CHANNEL 



EQU 


00OOH 








EQU 


BIAS 




DS 


4 


EQU 


BIAS+4 


1 


DS 


4 


EQU 


BIAS+8 


; 


DS 


4 


EQU 


B1AS+12 


; 


DS 


2 


EOU 


B1AS4-14 


! 


DS 


1 


EQU 


B1AS+16 


$ 


DS 


8*2 


EQU 


BIAS+32 


; 


DS 


8*2 


EQU 


BXAS+48 


* 


DS 


8 


EQU 


BIAS+36 
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SOURCE LINE 

38 VLF_ERR0R_HAP i 

39 PC_FC_LlSTt 
60 BASIC.AUTHOi 
61 

62 
63 
64 
63 I 

66 A200HI 

67 CH_NO_FREQ 

68 TIHE_TABLEi 

69 JUHP_ADDRESS i 

70 NEXT_GO_ADRS ! 

71 ; 

72 TO_DROPr 

73 TOJTCC: 

74 ; 

73 DS2: 

76 I NDEX_RX_1 t 

77 INt>EX_TX_1 t 

78 .CTPL_1 ! 

79 CTRL_1_C0UHT i 

80 INDEX_RX_2: 

81 XHDEX~TX_2; 

82 CTRL_2; 

83 CTRL_2_C0UHT i 

84 PAGE.SU i 

83 ECH0lBACK_FLAG : 

86 REVEP.S__CHANEL I 

87 TX BUSY.FLAG: 

88 BASE.POINTi 

89 INIT_POINTi 

90 BJNARY_LEDl 

9t ECH0_BACK_ADRS * 

92 ~ 

93 COHV_HO: 

94 DROP_NO: 
93 IC_BYTE: 

96 DEVICE.NO: 

97 ID_BYTE: 

98 CONV_HO_BITi 

99 DROpInoIbIT: 
100 DEVICE.NO.BIT: 
101 

102 HUL.ADR 

103 E*TRH_STAT 

104 TEMP_R_CH 
1 OS 

106 } 

107 DBF_8F_Nt 

108 OBF_BP_CMD» 

109 OBF BF ID t 

110 OBF~BF_BYTEt 

111 CONV^SELECTt 
112 

113 ; 

114 D51 i 



ECU B1AS*128 
EQU BIAS* 236 
EOU BIAS+236+128 
i BIAS+512 



EQU 20 OH 
EOU A2Q0H 
EOU A200H+100H 
EOU A200H+180H 
EQU A200H+200H 

43 OH 

EQU 030 OH 
EOU 0600H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EOU 
EOU 
EQU 
EOU 
EQU 
EOU 
EOU 
EQU 

EQU 
EOU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 



070 OH 

DS2+2*1 

DS2+2*2 

DS2+2*3 

DS2*2*4 

DS2+2*3 

PS2+2*6 

DS2+2*7 

DS2+2*8 

DS2+2*? 

DS2*2*10 

DS2+2*11 

DS2+2*12 

DS2*2*13 

DS2+2*14 

DS2+2*13 

DS2*2*16 

DS2*2*18 
DS2*2*19 
DS2*2*20 
DS2*2*21 
DS2+2*22 
DS2+2*23 
DS2*2*24 
DS2*2*Z5 



EQU DS2+2*29 
EOU DS2*2*30 
EQU DS2+2*3I 

740H 
EQU DS2*2*32 
EOU OBF_BF_N+1 
EOU OBF BF H+2 
EQU OBf"bf3h*3 
EQU 0BF_BF_N+16 



EQU 078 OH 



j DS 128 
I DS 128 
t D5 128 



j D5 236 
t 8*8*2 
; 8«8*2 
; 64*2 



FREQUENCY TABLE START FROM HERE 



; DS 2 
; DS 2 
; DS 2 

0000 0000 



STORE *3 



; DS 9 
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HEULETT-PmCKARDi 8086 As*t»bl«r 
SOUPCE LINE 



115 H0U_EVENTi 

116 BEFOR_EVENTt 

117 EVENT_ENABLE : 
1 18 

119 LS8 — LED t 

120 H3B_LEDt 

121 HSB_LEDt 

122 PPV~LED: 
123 

124 KEY.DATAi 

125 ONE~SEC_TIMERi 

126 TUNER_D 1 i 

127 TUNER~D2: 

123 TUNEP.CBLs 

129 UP_FLAG: 

130 DGUN FLAG I 

131 PC_FC_EXJSTt 

132 POWER FEED: 

133 ; 
134 
133 

136 DS16: 

137 DROP_CMD_BF: 

138 SPU_CflD_B>: 

139 FROM OBF BF : 
140 

141 SEND_ENABLE: 

142 SEND ADDRESS : 

143 SEND. INDEX: 
t44 SEND_CMD_RESP : 
145 SEND~DATA BUFF: 
146 

147 EVENT NO_FREQ: 

148 

149 

ISO HELP : 
131 J 

!52 j 

133 : 

154 KEV_DATA_$TACK . 
133 ECU„ADDPESS: 
136 TX_LENGTH: 
157 TX_COMWAND: 
138 TX~BUFF£Pi 
159 
160 

161 % 

162 TIMER_COUNTERt 

163 INDEX HISTORVt 

164 HISTORY_BUFFER: 
163 

166 
167 

168 ; 

169 PAGE MEM: 

170 " 

171 STACK_ENDi 



EQU D31 
EQU DS1+1 
EQU DS1+2 

EQU DS1+4 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 

EQU DSI+9 
EQU DSl-MO 
EQU DS1+11 
EQU DS1+12 
EQU DS1-M3 
EQU DS1+14 
EQU DS1+1S 
EQU DS1+16 
EQU DS1+17 



EQU 80 OH 
EQU DS16 
EQU DS16+16+1 
EQU DS 16+ 16*2 

EQU DS 16+ 16*3 
EQU SEND_ENABLE+t 
EQU SEND_ADDRESS+2 
EQU SEHD~ADDRESS+3 
EQU SENDlADDRESS+4 

EQU 90 OH 



EQU OAOOH 



EQU 100 OH 

EQU KEY_DATA_STACK+16*64 
EQU ECU_ADDRESS+2 
EQU ECU_ADDPESS+3 
EQU ECU_ADDRESS*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



; DS 16 

l DS 16 

; DS 16 

; DS 1 

; DS 2 

; DS 1 

j DS 1 

; DS 123 

; DS 236 



DS 16*64-1024 
DS 2 
DS 1 
DS 1 
DS 256 



EQU 3000H 
EQU 39FFH 
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8086 Assembler 



SOURCE LINE 



172 STACK.TOP: 

173 i 

174 J ************ 

173 i 

176 ES_BACK_UPi 

177 ES_BACK_UP_1 i 

178 ES BACK UP_2l 

179 ; 

180 ES_EVENT_TIMERi 

181 " ~ 

182 J 



EQU 4000H 



BACK-UP RAM 



EQU 0 
EQU 20 OH 
EQU 40 OH 



1 DS S12 
; OS 312 
; DS 312 



EQU 600H 



i DS 128*6 



T83 | ************ iMdlate D»t» *********************************** 



186 


TIMER OUT_CODE: 


EQU 


0 


187 


PLUS_KEY_CODEi 


EQU 


tOH 


188 


EVENT_KEY_CODE : 


EQU 


f 1H 


189 


AUTHO_KEY_CODE i 


EQU 


12H 


190 


ONQFF KEY_CODEi 


EQU 


13H 


191 


HINUS_KEY_CQDE: 


EOU 


14H 


192 


S C A N_KE Y_C ODE t 


EQU 


13H 


193 


CLEAR_KEY_CODE i 


EOU 


16H 


194 


SEND_KEY_CODE» 


EQU 


17H 


193 


POWER ON CODE: 


EQU 


18H 


196 


PO«EP~OFF_CODE: 


EOU 


19H 


197 


RECENT_ON_CODEi 


EQU 


1 AH 


198 


RELEASE_CODE: 


EQU 


1BH 


199 


KEY_PUSH_CODE r 


EQU 


1CH 


200 


J 






201 


ASCII ER: 


EQU 


4372H 


202 


ASCI I.AU: 


EQU 


4155H 


203 


ASCII_SC* 


EQU 


3343H 


204 


ASCII_FCi 


EOU 


4643H 


205 


ASCII_PC: 


EOU 


5043H 


206 


ASCII.CL: 


EQU 


434CH 


207 


ASCII_SE: 


EQU 


3343H 


208 


ASCII.AD: 


EOU 


4164H 


209 


ASCII_DE: 


EQU 


6443H 


210 


ASCII.NU: 


EQU 


0D49CH 


211 


ASCII_N0: 


EQU 


0D4DCH 


212 


ASCII_C0: 


EQU 


43DCH 


213 


ASCII_PRi 


EQU 


3072H 


214 








213 


PUSH.ALL : 


EQU 


6 OH 


216 


POP_ALLs 


EQU 


61H 


217 








218 


SEND_MAX t 


EQU 


64*2 



219 ; 

220 t 

221 J ************ I/O Port *****)»************»**********«*»***** 

222 i 

223 ; 

224 DROP_CKD_PORT i EOU 082H 
223 DROP DATA PORTi EQU 08 OH 

226 ECU HEADDRESS l EQU 01 02H 

227 ECU_L_ADDRESS: EQU 01 00H 

228 IMT.OFST EQU OAOH+C 3*4 > 



184 | 

183 ttUL_NO 



EQU 



3 
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HEWLETT-PACKARD: 9996 rtsrcftbltr 
SOURCE LIME 



IMT10FST 


EQU 


32 


IUT30PST 


eou 


60 


TIMEPI OFST 


EOU 


?Z 


ACHD 


EQU 


00 


ACHC 


EOU 


04 


BCHO 


EQU 


02 


BCHC 


EOU 


06 



1000 BE3003 
1003 B700 
1003 8A1E2C07 
1009 02DB 
1O0B 9B0EIC07 
100F 9908 
I 01 f C3 



1012 BE8003 
1015 B700 
1 017 8A1E2807 
1 01 B 02DB 
I01D 8B0E1C07 
1021 8908 
1023 C3 



1024 BEB003 
1027 B700 

1029 9AIE2C0? 
102D 80F3OI 

1030 02DB 
1032 8B0E1C07 
1036 8908 
1038 C3 



1039 
103A 
I03D 
I 03F 
1041 
1045 
1048 
I04C 
1050 
1033 
1057 
1058 
1059 
I03O 
1061 
1065 
1069 



56 

E84E00 

2204 

7418 

3*262807 

S0E4FE 

B8262C07 

8A262407 

80E406 

88262607 

5E 

C3 

SA262807 
88262C07 
8A262407 
39262607 
5E 



236 
237 
238 
239 
240 

242 JUMP ADPS INIT 

243 

244 

243 

246 

24 7 

248 

249 ; 

230 : 

231 JUrtP aDRS INIC 
232 

233 
234 
233 
236 
257 
238 I 

259 j 

260 JUMP «DP3 I HI" 
261 

262 
263 
264 
265 
266 
267 

268 i 

269 C0NV_TO_DR0P t 
270 

271 
272 
273 
274 
275 
276 
277 
278 
273 
290 

231 HIROKO: 

232 

233 

284 

285 



ORG 1000H 



NOV SI, JUMP AC'DPE^S 

WOV BH . 0 ~ 

MOV BL»Ui> B\ TE ) 

ADO BL,BL 

nov c:;.ci«it_poihtj 

«ov isucb:o.c:; 
RET 



MOV SI , JUMP_mDDRE5S 
MOV BH,0 
MOV BL.CIC^BVTE] 
ADD BL,BL 

MOV CX,CINIT_POINTJ 
MOV £31 JCBXJ.C!': 
PET 



MOV SI , JUMP ^DC-PESS 

MOV BH,0 

MOV BL-CID BVTE1 

XOR BU,1 

#DD BL, BL 

MOV CX,£INIT POIMT3 

mov csntB-.caTcx 

RET 

Converter Drop ni n*n»- an * 

PUSH SI 

CALL COMV ?M BIT_mL 

AND AL.tsTl ~ - 

JC H1ROKO 

MOV AH,CIC_BVTE3 

AMD AH, OFEH 

MOV £ID BVTEI.mH 

riov ah,ccohv_iio) 

AND AH.06H 

MOV CDPOP_N03,AN 

POP SI 

RET 

MOV AH,CIC BYTE 3 
MOV IID_BYTEJ.AM 
MOV *H.£CONV_M01 
MOV CDROP_NO?,AH 
POP SI 



286 



01 67237 
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SOURCE LIME 



106A C3 



1 06B 
106C 
I06F 
1071 
1073 
1075 
1079 
107B 
1 07F 
1 083 
1083 
1089 
1 08ft 



56 

E81C00 
2204 
7402 
BOOt 

BA26ZC07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

5E 

C3 



108B BE5007 
10BE 8500 
1090 8A0E2607 
1094 03F1 
1096 E88505 
1099 C3 

109ft 50 
109B 31 
109C 36 
109D EBEBFF 
lOftO 2204 
T0P2 5E 
10A3 39/ 
1 Dft4 38 
I0A3 C3 



1 0A6 
10»7 
10A8 
1 OOC 
1 OAE 
1081 
1083 
10B7 
1DB9 
1 0B8 



50 
31 

8A262C07 

8AC4 

80E407 

80262607 

B103 

D2C8 

2407 

A22A07 



10BE E91900 



10C1 30 
10C2 51 
10C3 9A262807 
10C7 8AC4 
10C9 80E4 07 



286 

287 ) 

288 ; 

289 DROP_TO_CONV : 
290 

291 
292 
293 

294 HIROVOi 

293 

296 

297 

298 

299 

300 

301 

302 ; 

303 t 

304 CONV_$W_BIT_AL: 
305 

306 
307 
308 
'309 

310 > 

311 CONV_SU_FLAG: 
312 

313 
314 
313 
316 
317 
318 
319 

320 ) 

321 ; 

322 ; 

323 1D.DR0P.DE VICE: 
324 

323 

326 

327 

328 

329 

330 

331 

332 

333 : 

334 

333 ; 

336 , *»»*»»****** 

337 ; 

338 IC_DROP_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL COHV_SW_BIT_AL 
AND AL,£Si: 
JZ HIROYO 
HOV AL,1 

HOV AH,CI0_BYTE3 
OR AH, At 

HOV CIC.BYTE3 , AH 
MOV AH.tDR0P.H03 
OR AH, AL 

HOV IC0HV_H03.AH 

POP SI 

RET 



MOV SI.COHV.SELECT 
nov ch,o 

HOV CL,CDR0P_N03 
ADD SI,CX 

CALL DEV I CE_B I T_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 

AHD AL, CSI 3 

POP SI 

POP CX 

POP AX 

RET 



ID.BYTE 



DPOP.HO , DEVICE.HO 



A4 A3 A2 Af 
- - - A4 
0 0 0 A4 



PUSH AX 
PUSH CX 

HOV AH,tID_BYTE3 
HOV AL » AH 
AHD AH. 7 

HOV CDP.0P_N03.AH 
HOV XL . 3 
ROR AL.CL 
AHD AL,7 
HOV CDEVICE_H03,AL 

JHP HAKE.DATA 

IC.BYTE C0NVJ40 , DEVICE.NO 

PUSH AX 
PUSH CX 

HOV AH,tIC_BYTEJ 
HOV AL, AH 
AHD AH, 7 



AO D2 DI DO 
A3 A2 A1 AO 
A3 A£ At AO 
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10CC 88262407 


343 




nov 


CC0NV_N03,AH 


10OO 8103 


344 




nov 


CL,3 


1002 D2C8 


343 




PDR 


AL,CL 


1DD4 2407 


346 




AND 


AL,7 


1 0D6 A22A07 


347 
348 


• 


nov 


CDEV1CE_N03.AL 


10D9 BOOf 


349 


MAKE_DATA t 


nov 


AL, 1 


10DB 8A0E2407 


350 




nov 


CL,CC0WV_N03 


1 ODF D2C0 


351 




ROL 


AL,CL 


10E1 A22E07 


332 
353 


; 


nov 


ICONV_NO_BIT3,AL 


10E4 BOOt 


354 




nov 


AL,1 


10E6 8AOE2607 


355 




nov 


CL, CDROP_N03 


10EA D2C0 


356 




ROL 


AL,CL 


10EC A23007 


357 
358 


i 


nov 


CDROP_NO_BIT3,AL 


10EF BOOf 


359 




nov 


AL, t 


10FI 8A0E2A07 


360 




nov 


CL,CDEVICE_H03 


10F3 D2C0 


361 




ROL 


AL,CL 


10F7 A23207 


362 
363 




nov 


CDEV I CE_NO_B I T 3 , AL 


10FA 39 


364 




POP 


CX 


10FB 38 


365 




POP 


AX 


10FC C3 


'366 
367 




RET 






368 




T0_ DROP Buff*r Space ? 




369 








10FD A00607 


370 


TO_DPOP_SPACE: 


nov 


AL,CCTRL_13 


1 1 00 3C28 


371 




enp 


AL.4 0 


ft 02 F3 


372 




enc 




1 1 03 C3 


373 




RET 




/ 


374 


; 








375 




AL Ua Suuji K*i 7 




376 








t 1 04 3C30 


377 


KAZIHCO: 


enp 


AL.30H 


1 1 06 7203 


378 




JC KAZUKO_RET 


ft 08 3C3A 


379 




CMP 


AL - 3AH 


11 OA F5 


380 




enc 




1 1 OB C3 


381 
382 


KAZUKO.PET : 


RET 






383 








384 


i 






UOC E8EEFF 


385 


LOAD_T0_DR0P: 


CALL T0J>R0P_5P*CE : 


tlOF 721 F 


386 
387 






!BF_OVP 


Mil 8B1E0207 


388 




nov 


BX,tINDEX_RX_13 


IMS 8A0C 


389 




nov 


CL,tSI3 


Mt7 FECf 


390 




INC 


CL 


1119 8A24 


391 


LD1 : 


nov 


MH,CSI3 


1 1 1B 8827 


392 




nov 


tBX3 * AH 


HID FEC3 


393 




INC 


BL 


IMF 46 


394 




INC 


SI 


1120 FEC9 


393 




DEC 


CL 


1122 75F5 


396 




JNZ 


LD1 


1124 FE06D607 


397 




INC 


BYTE PTR CCTPL_13 


1128 89IE0207 


398 




nov 


£index_r;;_i3,bx 


11 2C £847 05 


399 




CALL I BF_UNMASK 



»4 A3 A2 At AO D2 Dt DO 
- - - 04 A3 A2 At AO 
0 0 0 A4 A3 A2 «1 AO 



; Korenara An z tone ■ ' 1 1 »'»'»» 1 
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112F C3 

I*t30 FF060COO 

1 1 34 C3 



1133 
1 138 
1 13A 
113C 
t 140 
I 142 
1 144 
1146 
11 46 
I 14A 
1 14B 
1 140 
I14F 
11 53 
1137 
1 198 



AOOE07 

3C01 

72F3 

8B1E0C07 

8A0F 

FECI 

8A27 

8824 

FEC3 

46 

FEC9 
75F3 

FE0E0E07 

891E0C07 

F8 

C3 



1 159 
113C 
1I3F 
1163 
1167 
11GB 
I16F 
1173 
1176 



BE0008 

C60403 - 

C644 01 07 

C6440210 

C6440332 

C6440454 

C64403FO 

E896FF 

C3 



1177 BE0008 
117A C60401 
117D C6440101 
1181 EB88FF 
1184 C3 



1185 BE0008 
1188 C60402 
1188 C644 0105 
118F A 024 07 
1192 2407 
1194 884402 
1197 EB72FF 

1 19A A02E07 
1190 343F 
I 19F 20068007 
11 A3 C3 



RETRNr 
IBF_0VR: 



* T0_CCC Buffer l?ar» toridasu 

MOV AL,tCTRL_23 
CHP AL,t 
JC RETRH 

MOV BX,tJNDEX_Ti_23 
nov CL,CBXJ 
INC CL 
MOV AH,CBX3 
nov t SI 3. AH 
INC BL 
INC St 
DEC CL 
JNZ L02 

PEC BYTE PTR CCTRL_23 
HOV UNDEX_TX_23,eX 
CLC 
RET 



LD2 t 



400 
401 
402 
403 
4 04 
403 ; 

406 LOAD_FRON_DROPi 
407 
408 
409 
410 
41 1 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 

422 ; 

423 ; 

424 ; 

425 pPOP_J1f«P_SET 
426 
427 
428 
429 
430 
431 
432 
433 
434 ; 
433 ; 
436 
437 
438 

* 439 
440 
441 

442 I 

443 ; 

444 ; 

443 CONV_P.OFF.CHP 

446 

447 

448 

449 

430 

431 

432 l 

453 

434 

455 

436 



RET 

XNC WORD PTR tIBF.OVER.FLOUJ 
RET 



DROP HfiP 



HOV SI,DROP_CMD_BF 
MOV BYTE PTP tSI3,3 
HOV BYTE PTR ES1*13,7 
HOV BYTE PTP tSI*23.10H 
MOV BYTE PTR CSI*33,32W 
HOV BYTE PTP CSI*43,54H 
HOV BYTE PTP CSI+53.0F0H 
CALL LOADJTO_DROP 
RET 



PO«ER_DET_CnD: 



Power Detect Command 

rtOV SI,DPOP_CMP_BF 
HOV BYTE PTP ESI J, I 
HOV BYTE PTR CSI+13,1 
CALL LOAD_TOJ>ROP 
RET 

Subscriber Power OFF Control 

MOV SI,DROP_CHt_BF 

HOV BYTE PTR tSI3,2 

HOV BYTE PTR tSI*13.3 

HOV AL,EC0NV_N03 

AND AL,7 

HOV BYTE PTR ESI+23,AL 
CALL LOAD.TO.DROP 

HOV AL,tC0NV_NO_BIT3 

XOR AL,3FH 

AND CNOULEVENTJ.AL 

RET 



************* 
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SOURCE LINE 



11A4 BE0008 
1 1P7 C60402 
t 1 AA C64401 09 
A08D07 
8844 02 
E855FF 
C3 



1 1AE 
MBI 
I 104 
1 187 



1 1B8 
11B9 
11BC 
I IBF 
I 1C3 
I IC6 
11 C8 

hcb 

t ICE 



11CF 
1 102 

I 105 
1109 

II DC 
I IDF 
11E2 
11E5 
11E8 
1 1EB 
1 1 EE 



C3 

BE0008 
C604 02 
C644 0IO 
A08D07 
247F 
8844 02 
E83EFF 
C3 



BE0008 

C604 04 

C644 0103 

A02407 

8844 02 

A08B07 

8844 03 

A08C07 

884404 

EB1EFF 

C3 



11EF 50 
11F0 53 
1 1 FI 56 

11F2 A02C07 
11 F5 50 

t1F6 E8AF00 

11F9 BE8003 

11FC B700 

11FE 8AIE2607 

1202 80C310 

1205 8AF3 

12 07 02DB 

1209 03DE 

1208 B202 



************ Subscribe Power OH Control ♦*+**.**•***»*.******:♦ 

MOV SI,DROP_CMD BF 
MOV BYTE PTR tsn,2 
MOV BYTE PTR £SI«-13,5 
MOV AL,CTUNER_CBL3 
flOV BYTE PTR CSI+23,AL 
CALL LOAD TO DROP 
RET ~ ~ 



, ************ sei« c t Subscriber Cable ************** 

; 

RET 

MOV SI, DROP CUD BF 
NOV BYTE PTR CSn,2 
MOV BYTE PTR CSI*IJ,6 
«0V AL, [TUNEP CBL3 
AND AL , 7FM 

MOV BYTE PTR J5I*23,AL 
CALL L0AD_T0_DROP 
RET 



457 
458 
459 

460 CONV P ON CMDl 
461 
462 
463 
464 
465 
466 
467 
468 
469 

470 CABLE SEL CUD: 

471 ~ 
472 
473 
474 
475 
476 
477 
478 

479 ] 

480 ; ************ 

481 ; 

482 TUNER_FRE9 CMDi 
483 

484 
485 
436 
487 
488 
489 
490 
491 
492 

493 | 

494 ; ************ 

495 ; 

496 ; 

497 RUN CONVERTER: 
498 

499 

500 ; 

501 

502 

503 i 

504 

505 s 

506 

507 

508 

509 

51 0 

511 

512 

513 



******* **.*■» 



Tuner Frequency Change Request 

HOV SI, DROP CMD_BF 

MOV BYTE PTR CSI3,4 

MOV BYTE PTR CSI+13,3 

MOV AL,lC0NV NO 3 

MOV BYTE PTR CS1*23,AL 

MOV AL, I TUNER D13 

MOV BYTE PTR Tsi+33,AL 

MOV AL,CTUNER_D23 

MOV BYTE PTR CSI+43,AL 

CALL LOAD_TO DROP 

RET 



******** 



Converter Uo UgoJ'asu Program 



PUSH AX 
PUSH BX 
PUSH SI 

MOV AL,nD_8YTE3 
PUSH AX 

CALL CO_COMVERTER 

MOV SI, JUMP ADDRESS 

MOV BH,0 

MOV BL,tDR0P_N03 

ADD BL,10H 

MOV DH,BL 

ADD BL,8L 

ADD BX,SI 

MOV DL,2 



******■«» 



h****4**.t 



DH - First ID_8YTE 

BX ■ First SPU OUMP_*DDRESS 
DL ■ First SPU No. 
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source Line 



1200 E88AFE 


314 


1210 7320 


313 




316 i 




317 % 


1212 9B362C0? 


518 COMVO_VlEW_CK t 


1216 8B162A07 


319 


121ft E870FE 


320 


1210 7303 


321 




322 l 


121F E94000 


523 




324 ; 


1222 83C310 


523 CONVu. NfcJvi I 


1225 80C608 


326 


t228 FEC2 


327 


122A 80FA06 


328 


1220 73E3 


329 


122F E91000 


330 




331 ; 


1232 88362C07 


332 CQnV1_V lfcW_Liv : 


1236 88162A07 


333 


123A E850FE 


334 


1230 7403 


335 




336 ; 


123F E82000 


537 




338 ; 


1242 83C310 


339 C0NV1_NEXT: 


1245 80C608 


340 


1248 FEC2 


341 


124 A 80FA06 


342 


1240 75E3 


543 




344 ; 


124F 38* 


545 C0NV_0P_EH0( 


1230 A22C07 


346 


1233 E830FE 


547 


1256 A08007 


348 


1259 243F 


349 


123B A28107 


350 




331 ; 


123E 3E 


552 


125F 5B 


353 


1260 58 


53* 


1261 C3 


555 




556 ; 


1262 SB OF 


557 COMV^SUB: 


1264 3B0E1C07 


336 


1268 7430 


339 


126A 33 


368 


126B 32 


561 




362 } 


126C 8A268007 


563 


1270 F6C4C0 


364 


1273 73 OE 


563 


1273 32268107 


566 


1279 84262E07 


567 


1270 7410 


568 


127F 8A268007 


369 


1283 F6C480 


570 AYAO: 



CALL CONV_SW_FLAG 
JNZ C0HV1.VIEW.CK 



KOV CIO_BYTEJ,DM 
MOV tOEVICE_NOJ.OL 
CALL CONV_SW_FLAG 
JNZ CONV0_NEXT 

CALL COMV.SUB 



AOO BX, 10H ; 
AOO OH, 8 ; 
INC ol ; 

CMP 0L,6 

JNZ CONV0_VIEU_CK 
JMP C0NV_0P_ENO 



MOV n0_8YTEJ,0H 

mov coevice.no:, OL 

CALL C0HV_SW_FLAG 
JZ CQNV1_HEXT 



JUMP.AOORESS 

I0_BYTE 

CONV_NO 



CALL C0NV_SUB 



AOO BX,10H 
AOO OH, 8 

INC OL ; 
CHF OL,6 

JNZ CONV1_VIEW_CK 



; JUMP_ADORESS 
; IO_BYTE 
; C0NV_N0 



POP AX 

MOV tI0.BYTE3.AL 
CALL I0_0R0P_OEVICE 
HOV AL,7nOU_EVENT3 
ANO AL.3FH 

MOV CBEF0P__EVENT3 , AL 

POP SI 
POP BX 
POP AX 
RET 

MOV CX,tBXJ 

CMP CX.EIN1T_P0INT3 

JZ AKEMI 

PUSH BX 

PUSH OX 

MOV AH,tN0M_EVEHT3 
TEST AH.OCOH 
JNZ AYAO 

XOR AH,CBEFOR_EVENTJ 
TEST AH,tC0NV_N0_BIT3 
JZ HOOE.SAME 
MOV AH,ENOW_EVENTJ 
TEST AH, BOH 



i 
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SOURCE LINE 



1286 7411 

1288 F6C440 

128B 74 06 

1280 E8B801 

1290 E90900 

1293 E8D901 
1296 E903D0 

1299 E88701 

129C 3B0E1A07 
12A0 7503 
12A2 E80602 
12A3 3A 
12A6 SB 

12A7 C3 

12A8 8A3E8507 
12AC 8A1E8407 
1200 E8E803 

1283 BE0009 
I2B6 A08007 
12B9 84062E07 
12BD 7503 
12BF BE0002 
12C2 03F3 



12C4 
12C6 
12C9 
12CC 
1200 
12D2 
12D5 
12D8 
12DC 
12E0 
12E3 
12E6 
12E9 



12EA 
12ED 
12EF 
12F3 
12F6 
12F8 
12FA 
12FC 
I2FE 
1301 



8A00 

A28B07 

8A6001 

88268C07 

D0C4 

80E440 

80CC80 

OA262407 

88269007 

E8C1FE 

E8D2FE 

E8E6FE 

C3 



BE8003 

8700 

8A1E2607 

80C31 0 

8AF3 

02DB 

03DE 

B202 

E899FD 

7323 



371 
372 
373 

374 A7A I : 
373 
376 ; 
577 AYA2: 
378 

379 s 

380 AYA3: 

381 ; 

382 MODELS A ME : 
583 

384 

383 AKIHA: 
586 

587 ; 

588 AKENI: 

589 ; 

390 C0_COHVEPTER : 

391 

392 

593 r 

594 

595 

596 

597 

598 

599 C0MV_EVENTi 

600 ; 
601 
602 
603 
604 
603 
606 
607 
608 
609 
610 
611 
612 
613 
614 t 
613 ; 

616 ; 

617 STP_CONVERTERs 
618 

619 
620 
621 
622 
623 
624 
623 
626 
627 J 



J2 AYA3 
TEST AH ,4 OH 
JZ AYA2 

CALL EVENT_LED_W?tt 
4t\P MODELS AWE 

CALL EVENT_LED_FLH 
4MP M0DE_SAME 

CALL £VENT_LED_QFF 

CUP CX,(BASE_POXHT] 

JH2 AK1NA 

CALL SPOILED Ol$P 

POP OX 

POP BX 

RET 

MOV BH, tllSB_LEDJ 
MOV BL,CLS6_LEDJ 
CALL DECBIN_BX 
EVEHT Program T*tou 
MOV SI,EVEHT_NO_FREQ 
MOV AL,tHOU_EVENT3 
TEST AL,CCOMV_NO_BrT3 
JNZ CONVJEVEHT 
MOV S:,CH_HO_FREQ 
AOD SI,BX 

MOV AL.tSIKBXJ 
MOV CTUHER_DU,AL 
MOV AH,CSI3CBX*n 
MOV CTUNER_D23,AH 
ROL AH 
AHD AH ,4 OH 
OR AH, 8 OH 
OR AH,IC0HV_N03 
MOV C TUNER_CBL J > AH 
CALL COHV_P_ON_CMO 
CALL CABLE_SEL_CHD 
CALL TUMER FREG C«0 
RET 



MOV SI, JUMP_ADDRESS 
MOV BH,0 

MOV BL,CDROP_NOJ 

ADD BL,10H 

MOV DH,BL 

ADD BL, 8L 

ADD BX,SI 

MOV DL«2 

CALL CONV_SU_FLAG 
JH2 C0HV1 STP CK 



m+mm*> + 



; DH m Fir«t ID.BYTE 

; BX * First SPU *>UHP_ADDRES 
; DL » First SPU Ho. 
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* 


628 






1303 


88362C07 


629 


convo_stp_ck» 


MOV CID_B77E3,DH 


1307 


88162A07 


630 




MOV tDEV!CE_N03 .DL 


130B 


E68CFD 


631 




CALL CONV_SW_FLAC 


130E 


7308 


632 




JNZ STPCO NEXT 


1310 


880E1C07 


633 




PlOV CX,C1HIT_P0INT3 


1314 


390F 


634 




CMP CBX3,CX 


1316 


7334 


633 




JNZ CONV_VIEU_YET 


131S 


83C310 


636 


STPC0_NEXTi 


ADD BX, IOH ; JUMP_ADDRE3S 


131B 


80C608 


637 




ADD DH,8 ; ID_BYTE 


131E 


FEC2 


638 




INC DL ; COHV_NO 


1320 


80FA06 


639 




CMP DL,6 


1323 


73I>E 


640 




JNZ CONV0_6TP_CK 


1325 


E92200 


641 




JMP CONV_VlEtf_STP 






642 






1326 


88362C07 


643 


C0HV1_STP_CK: 


MOV CID BYTE 3 * PH 


132C 


98 162 A 07 


644 




MOV CDEVICE.M03.DL 


1330 


E867FD 


645 




CALL COHV_S«_FLAC 


1333 


74 08 


646 




J2 STPC1 NEXT 


1333 


880E1C07 . 


647 




mov cx,c7nit_pointj 


1339 


39 OF 


648 




CMP CBX3,CX 


133B 


75 OF 


649 




JNZ CONV_YIEU_YET 


133D 


83C310 


630 


STPC1_HEXTt 


ADD BX,10H i JUMP_ADDRESS 


1340 


80C608 


631 




ADD PH,8 ; ID.BYTE 


1343 


FEC2 


652 




IHC DL i CONV_NO 


1345 


8 OF A 06 


633 




CMP DL,6 


1348 


73DE 


654 




JH2 C0NV1_STP_CK 






653 


t 




1340 


F8 


656 


CONV_VXEU.STP: 


CLC 


134B 


C3 


637 




RET 






658 


• 




134C 


F9^ 


659 


C0HV_VIEU_YET: 


STC 


134D 


C3 


660 




RET 






661 


; 








662 










663 


; 




134E 


A02407 


664 


DEV1CE_MAP_SET: 


MOV AL,tCONV NO 3 


1331 


BE0008 


665 




MOV SI,DROP_CMD_BF 


1334 


C6Q407 


666 




MOV BYTE FTR ts73,7 


1337 


C64401 08 


667 




MOV BYTE FTR CSI+12,8 


1356 


8844 02 


668 




MOV BYTE PTR CSI+23,AL 


133E 


C 64 4 0332 


669 




MOV BYTE PTR tSI+33.32H 


1362 


C644 0454 


670 




MOV BYTE PTR CSI*43,54H 


1366 


C644 05FF 


671 




MOV BYTE PTR CSI+5J,0FFH 


1 36A 


C644 06FF 


672 




MOV BYTE PTR CSI+63 . OFFH 


136E 


C644 07F0 


673 




MOV BYTE PTR CSI+73 , OF OH 


1372 


EB97FD 


674 




CALL LOAD TO DROP 


1373 


C3 


675 




RET 






676 










677 




SPU Status Request Command Create 






678 


1 




1376 


8E1008 


679 


SPU_STATUSJ?EG: 


MOV $:,SPU_CMD_RF 


1379 


C604 04 


680 




MOV BYTE PTR CSI3>4 


137C 


C64401 04 


681 




MOV BYTE PTR CSX+13,4 i 


1380 


A02C07 


682 




MOV AL,CID_BYTE3 


1383 


8844 02 


683 




MOV BYTE PTR CSI+23,AL ? 


1386 


C6440301 


684 




MOV BYTE PTR CSI+33,1 ; 



: Drop No. » ' »L ? 



Length 

Drop Co mm and 

I D_BYTE 
Byte Count 
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130 A A 02 AO? 

T38D 6844 04 

1390 EB79FD 

1393 C3 



1394 
1397 
I39A 
139E 
13A1 
13A4 
I3A8 
13AB 
13AD 
13D0 
13B3 



13B4 
13B7 
1 3BA 
13BE 
13C1 
13C4 
13C8 
1 3CB 
13CD 
13f>0 
13D2 
13D5 
I3D8 



I 3D? 
13DC 
13DF 
13E3 
13E6 
T3E? 
I3ED 
13r0 
13F2 
13F3 
13F7 
13FA 
13FD 



BE1008 

C60404 

C6440104 

A02C07 

8844 02 

C6440301 

A02A07 

0C30 

8844 04 

E839FD 

C3 



BE 1 0 08 

C60403 

C6440104 

A02C07 

8844 02 

C644 0302 

A02A07 

0C28 

884404 

BOFF 

884403 

E834FD 

C3 



BE1008 

C60403 

C644 01 04 

A02C07 

8844 02 

C644Q302 

A02A07 

0C28 

8844 04 

BOOO 

884403 

E80FFD 

C3 



13FE BE) 008 
1401 C60403 
1404 C6440104 
14 08 A02C07 



683 
686 
687 
688 

689 ; 

690 ; ************ 

691 ; 

692 SPU_CLEAR_DI$P: 
693 

694 
695 
696 
697 
698 
699 
700 
701 
702 

703 J 

704 ; ************ 

7Q3 ; 

706 SPU_RELAY_ON : 

707 

708 

709 

710 

711 

712 

713 

714 

713 

716 

717 

718 

719 ; 

720 ; *»****-*»*-* 

721 > 
722 
723 
724 
725 
726 
727 
726 
729 
730 
731 
732 
733 
734 

735 i 

736 ; ************ 

737 ; 

738 EVENT LED 0M» 
739 

740 
741 



SPU_RELAYJ3FF: 



MOV AL, [DEVICE MO 3 
rtOV BYTE PTR dl+4),AL 
CALL LOAD TO_DROP 
RET 

Clear Device Display Command 

nov SI,SPU_CMD_BF 
MOV BYTE PTR CSI 3 , 4 
MOV BYTE PTR CSi+f 3,4 
MOV AL,UD_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSl+33,1 
MOV AL,CDEVICE N03 
OR AL,30H 

MOV BYTE PTR CSI+43,AL 
CALL LOAD TO DROP 
RET 



Status Req. Command 



; Length 

; Drop Command 

; ID.BYTE 

: Byte Count 



Clear Disrp. Command 



Relay Control ON Command ************************ 



MOV SI,SPU C«D_BF 
HOV BYTE PTR CSI 3, 3 
MOV BYTE PTR CSI+13,4 
MOV AL,tID BYTE 3 
MOV BYTE PTR CSJ+23,AL 
MOV BYTE PTR CSI+33,2* 
MOV AL.CDEVICE N03 
OR AL,23H 

MOV BYTE PTR CSI*4 3,AL 
MOV AL, DFFH 

MOV BYTE PTR CSI+53,AL 
CALL LOAD TO_DROP 
RET 



; Length 

; Drop Command 

; ID.BYTE 

; Byte Count 



; Relay Cont. Command 
ON 



R« I av Control OFF Command 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI 3, 3 
MOV BYTE PTR CSI+13,4 
MOV AL,CJD_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR CSI*33,2 
MOV AL,tDEVICE_N03 
OR AL,29H 

MOV BYTE PTR tSI+43,AL 
MOV.AL, 0 

MOV BYTE PTR CSI*5 3,AL 
CALL L0AD_TO DROP 
RET 

Event LED ON Command * 

MOV S!,SPU CMD BF 
MOV BYTE PTR CSI 3, 5 
MOV BYTE PTR CSX+13,4 
MOV AL,CID BYTE J 



Length 

Drop Command 

1D.BYTE 
Bute Count 



Pelav Cont. Command 
OFF 



; Length 

; Drop Command 
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HEWLETT-PACKAPD: 8086 Assembler 



SOURCE LINE 



MOB 864402 


742 






NOV BYTE PTR (SI+23,AL 


i 


ID_BYTE 




14 0E C64403 02 


743 






NOV BYTE PTR CSt+33,2 


; 


Byta Count 




1412 A02A07 


744 






MOV AL, CD£VICE_N03 








1413 0C08 


743 






OR AL,8 








1417 864404 


746 






NOV BYTE PTR CSI+4J,AL 


t 


cv<nt Lu* cone . 




141ft BOFF 


747 






nuv hl# vrrn 








141C 884405 


748 






NOV BYTE PTR ISI*3J,AL 


; 


ON 




14 IF E8EAFC 


749 






CALL LOAD TO DROP 








1422 C3 


730 






RET 










731 


% 














732 


; **** 














733 


; 












1423 BE1008 


734 


EVENT. 


,LED__OFF r 


NOV b I / SPU_CnD_BF 








1426 C60403 


733 






m4Atft WKMW^ A^^> ^ ^ f ej 

NOV BYTE PTR [SI 3, 5 




Length 




1429 C64401 04 


736 






NOV BYTE PTR 151*13*4 




Drop Con««nd 




1420 A02C07 


737 






NOV AL,CID_BYTE3 








1430 8844 02 


738 






NOV BYTE PTR CSE + 23j.AL 




I D_B YTE 




1433 C644 0302 


739 






NOV BYTE PTR tSl+?3,2 




Bvte Count 




1437 A02A07 


760 






NOV AL, CDEVICE_N03 








143A 0C08 


761 






OR AL/6 








143C 884404 


762 






NOV BYTE PTR CSI*4J,AL 


} 


Event LED Cont . 




143F BOOO 


763 






NOV AL * 0 








1441 884405 


764 






NOV BYTE PTR £SI+33,AL 


i 


OFF 




1444 E8C5FC 


763 






CALL LOAD_TO_DROP 








1447 C3 


766 






RET " 










767 
















768. 






Event LED Normal Command 




1448 E8B3FF 


769 
770 


EVENT LED_NRN! 


CALL EVENTJLED_0N 








1448 BE 1008 


771 






NOV SI,SPU_CND_BF 








144E C60405 


772 






NOV BYTE PTR ISX3,5 


? 


Length 




1451 C6440104 


773 






NOV BYTE PTR CSI+13,4 


; 


Drop Command 




1435 A02C07 


774 






NOV AL# C ID — BYTE3 








1 458 884402 


775 






NOV BYTE PTR ISI*23,AL 




ID — BYTE 




1438 C644 0302 


776 






NOV BYTE PTR tSX+33,2 




Byte Count 




145F A02A07 


777 






NOV AL,CDEVICE_N03 








1462 0C10 


778 






OR AL,10M 








1464 8844 04 


779 






NOV BYTE PTR (SI+41.AL 


i 


Event LED Hoc* 


Coram And 


1467 C6440300 


780 






NOV BYTE PTR CSX+33,0 




Normal 




1468 E89EFC 


781 






CALL LOAD TO DROP 








146E C3 


782 






RET 










783 


1 














784 




Event LED Flash Command 






783 


% 












146F E88CFF 


786 


EVENT LED_FLHt 


CALL EVENT_LED_ON 








1472 BE1008 


787 






NOV SI,SPU_CND BF 








1475 C60405 


788 






NOV BYTE PTR I SI 3,3 




Length 




1479 C64401 04 


789 






NOV BYTE PTR ES1*13>4 


; 


Drop Command 




147C A02C07 


790 






NOV AL,UD_BYTE3 








147F 8844 02 


791 






NOV BYTE PTR t$l>23,AL 




ID_BYTE 




1482 C6440302 


792 






NOV BYTE PTR CSI+33,2 




Byte Count 




I486 «02AO? 


793 






NOV AL, C DEVICE HO 3 








148? OCIO 


794 






OR AL,10H 








1488 8844 04 


795 






NOV BYTE PTR C3I+4J,AL 


; 


Event LCD Node 


Command 


148E C644 03FF 


796 






NOV BYTE PTR t S I «>3 J , DFFH 




Flash 




1492 E877FC 


797 






CALL LOAD TO DROP 








1495 C3 


798 






RET 









295 



01 67237 



HEWLETT-PACKARD : 8086 Assembler 
SOUPCE LINE 







799 






800 






em 

BUI 


1 dOA 

1 < »iPO 


pp i Ann 

DC 1 UUU 




1 49^ 


9700 


803 


1 498 




804 






o u j 


1 SHI 


cad nna 


one 


1 4A4 




807 


1 4A8 


A284 07 


808 






809 






31 0 






81 1 


1 4AB 


Be 1 008 


812 


1 4AE 


C604 06 


813 


1 481 


C644 01 04 


31 4 


1 485 


A02C 07 


3 1 5 


1 486 


8844 02 


816 


1 4BB 


C644 0303 


81 7 


1 4BF 


A02A07 


818 


\ 4C2 


Du3 0 


819 


1 4C4 


8844 04 


820 


14C7 


C644 0300 


821 


14CB 


A 084 07 


822 


14CE 


8844 06 


823 


14D1 


E838FC 


324 






825 


14D4 


BE 10 08 


826 


14D7 


C644 0301 


827 


14D8 


A 083 07 


828 


14DE 


884406 


829 


14E1 


E828FC 


330 


14E4 


C3 


831 






832 






833 






834 


14E5 


BE1 008 


835 


14E8 


C604 06 


836 


WEB 


C6440104 


837 


14EF 


A02C07 


838 


14F2 


8844 or 


839 


I4F3 


C6440303 


840 


14F9 


A02A07 


841 


MFC 


0C30 


842 


MFE 


884404 


343 


1301 


C6440580 


844 


1305 


A 084 07 


845 


1303 


8844 06 


846 


150B 


E8FEFB 


847 






848 


130E 


BE1 008 


849 


1511 


C6440301 


850 


1515 


A 085 07 


851 


1518 


884406 


852 


151B 


E3EEFB 


833 


131E 


C3 


834 






855 



SPU View Channel Op 

MOV SI,VIEU_CHANMEL 
HOV BH,0 
MOV BL, CCOMV NO 3 
HOV AH,tSinIx) 
flOV AL,CSI3EBX+33 

mov c.hsb_led3,ah 
hov clsb!ledj,al 



SPU LED .4 EVENT_LEP Ope 



MOV SI,$PU_CMD_BF 
MOV BYTE PTR fSIJ,6 
MOV BYTE PTR CSI+13,4 
MOV AL, t ID_BYTE3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR CSI+33,3 
HOV AL,tDEVlCE_N03 
OR AL,30H 

MOV BYTE PTR CSI+43.AL 
MOV BYTE PTR ESI+33,0 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL L0AD_TO_DR0P 

MOV SI,SPU_CMD BF 
MOV BYTE PTR CSI+33,1 
MOV AL,EMSB_LED3 
MOV BYTE PTR tSI+63 , AL 
CALL LOAD TO DROP 
RET ~ ~ 

SPU LED I EVENT_LED Oper 

MOV SI,SPU_CHD_BF 
MOV BYTE PTP t$I5,6 
HOV BYTE PTP CS1 + U.4 
MOV AL. C JD_BYTE3 
MOV BYTE PTR CSI+23,AL 
ttOV BYTE PTR ISI*33,3 
MOV AL,tt>EVlCE_N03 
OR AL,30H 

HOV BYTE PTR CS1+43,AL 
HOV BYTE PTR CSI+53,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSI*63,AL 
CALL LOAD_TO_DROP 

MOV SI, SPU CM> BF 

MOV BYTE PTR CS 1+53,1 

MOV AL,r.MSB_LED3 

MOV BYTE PTR [$I*63,AL 

CALL LOAD TO DROP 

RET 



; Length 

; Drop Conaand 

; Device/Drop 

; Bvte Count 



; Display Character Comaan 
; L5B 

Data 



MSB 
Data 



Length 

Drop Coirttbsnd 

D«v ice/Drop 
8^te Count 



Diffplav Character Conman 
LSB Flssrh 

Data 



MSB 
Data 
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HEWLETT-PACKARD : 8086 Ass«»bl*r 
SOURCE LINE 



131F 
1322 
1323 
1329 
132C 
132F 
1333 
1336 
1338 
133B 
153F 
1342 
1343 



BE1008 

C60406 

C64401 04 

A02C07 

8844 02 

C6440303 

A02AO7 

0C3O 

884404 

C644 03B0 

0 08407 

884406 

E8C4FB 



1548 BE1003 

134B C644Q381 

I54F A08307 

1532 8844 06 

1533 E8B4FB 
1338 C3 



1359 
133C 
133F 
1363 
1566 
1369 
136I> 
1370 
1372 



BE1008 
C60406 
C64401 04 
A 02 C 07 
884402 
C644 0303 
A 02 A 07 
0C30 
884404 



1573 C644 0383 
1379 C6440630 
I57D E83CFB 

1580 BE1008 

1383 C644 03B2 

1387 A086G7 

13&H 8944 06 

13BD E87CFB 

1390 6E1008 
1593 C6440580 
1397 A084 07 
139 A 8844 06 
159D E86CFB 

15A0 BE1008 
13A3 C644Q5B1 
15A7 A08507 
tSAA 884406 
1SAD E83CFB 



836 ) ************ 

857 t 

858 SPU_LED_FLA$Ht 
859 

860 

861 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 ; 

872 

873 

874 

873 

876 

877 

878 j 

879 ; ************ 

880 j 

881 SPU_LED_FLASTi 
882 

883 

884 

863 

886 

887 

888 

889 

890 

891 t 

892 

993 

894 

895 ; 

896 

897 

898 

899 

900 

901 ; 

902 

903 

904 

903 

906 

907 ; 

908 

909 

910 

911 

912 



SPU LED fit EVENT_LED Operation 

MOV SI,SPUJCMD_BF 
MOV BYTE PTR CSIJ,6 
MOV BYTE PTR CSI+13,4 
MOV AL,CID_BYTE1 
MOV BYTE PTR CSI+2J,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,tDEVJCE_NOJ 
OR AL,50H 

MOV BYTE PTR CSI+4 3,AL 
MOV BYTE PTR CSr*3J,80H 
MOV AL,IL$B_LEDJ 
MOV BYTE PTR' CSI*63,AL 
CALL LOAD_TO_DROP 

MOV S1,SPU_CMD_8F 

MOV BYTE PTR £SI+5J,81H 

MOV AL,CMSB_LED) 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

RET 



SPU LED «r EVENT_LED H«w Operation 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSIJ,6 
MOV BYTE PTR CSI+13,4 
MOV AL,tID_BYTEJ 
MOV BYTE PTR t$I+23,AL 
MOV BYTE PTR CSI*3J,3 
MOV AL,CDEVICE_M01 
OR AL,30H 

MOV BYTE PTR tSI+4J,AL 



MOV BYTE PTR tSI+53,83H 
MOV BYTE PTR tSl+63,30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI*3J,82H 

MOV AL,CH$B__LEDJ 

MOV BYTE PTR CSI*63,AL 

CALL L0AD_TO_DPOP 

MOV SI,SPU_CMD w BF 
MOV BYTE PTR tSX*31,80H 
. MOV AL, CLSB_LEDJ 
MOV BYTE PTR C$t+63,AL 
CALL L0AD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR C$I+53,61H 

MOV AL, CMSBJLED3 

MOV BYTE PTR ESX+63,AL 

CALL LOAD_TO_DROP 



:' Length 

t Drop Coonand 



; Dev let/Drop 
; Byt* Count 



i Display Character Command 
; LSB FUsh 



Data 



MSB FUsh 
Data 



****** ********* 



Length 

Drop Coiomand 

Device/Drop 
Byt* Count 



Display Character Command 



USB Flash 
Data 



HSB Flash 
Data 



LSB Flash 
Data 



MSB Flash 
Data 
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15B0 


C3 


913 






914 


t5B1 


E83F0O 


915 


13B4 


8B1E1E07 


916 


I5B8 


BEB001 


917 


1SBB 


2200 


918 


13BD 


C3 


919 






920 


1SBE 


53 


921 


13BF 


56 


922 


15C0 


BE2000 


923 


13C3 


B700 


924 


15C3 


8A1E24 07 


923 


13C9 


02DB 


926 


13CB 


8B1 0 


927 


15CD 


83FA0O 


928 


13D0 


5E 


929 


I3D1 


SB 


930 


15D2 


C3 


931 






932 


I3D3 


ES3D00 


933 


15D6 


2206 OEOO 


934 


I3DA 


C3 


933 






936 


15DB 


BE2000 


937 


13DE 


B700 


938 


I3E0 


8A1E2407 


939 


13E4 


02DB 


94 0 


13E6 


C3 


941 






942 


13E7 


30 


943 


13E8 


E82B00 


944 


13EB 


8E0001 


943 


13EE 


B100 


946 


13F0 


8AE0 


947 


13F2 


2224 


948 


15F4 


22A48000 


949 


13F8 


73 OB 


950 


15FA 


46 


931 


13FB 


FECI 


952 


13FD 


80F964 


933 


1600 


73 EE 


934 


1602 


58 


955 


1603 


F9 


956 


1604 


C3 


957 


1603 


38 


958 


1606 


F8 


959 


160? 


C3 


960 






961 


1608 


31 


962 


1609 


8A0E2607 


963 


IfeOD 


B001 


964 


160F 


D2C0 


963 


1611 


39 


966 


1612 


C3 


967 






968 


1613 


31 


969 



HEWLETT— PACKARD : 8066 A;re»Mtr 
SOURCE LINE 

RET 



OK A I i 



AKANE : 



; ************ 



2-0 



Authorize S»reteiruk«i > CY 

CALL CONV_BIT_AL : AL « 2 * 

MOV BX,UORD PTR t&INAPY_LEDl 
rtOV SI, BASIC AUTHO 

AND AL.CSntlxj ; Z • 0 No 

RET 

IF PC Code«0 Then . 2»1 ELSE 
PUSH BX - 
PUSH SI 

MOV SI,PC_CODE 
MOV BH,0 
MOV BL,tCONV_NO} 
ADD BL/BL 
MOV DX,CSI3CBX3 
CMP DX,0 
POP SI 
POP BX 
RET 

IF SC Mode Th«n 2-1 ELSE 
CALL CONV_BIT_AL 
AND AL* CSCAN_MODE FLAG} 
RET 



MOV SI,PC_CODE 
MOV BH,0 
MOV BL,tCONV_NOJ 
ADD BL,BL 
RET 

PC/FC List t Authorize 
PUSH AX 

CALL COMV_BIT AL 
MOV SI,PC_FC_LIST 
MOV CL.O 
MOV AH , AL 
AND AH, CSI 3 
AHD AH.CSI+123? 
JNZ AKANE_CHAN 
IHC SI 
IHC CL 
CMP CL,I00 
JNZ AKANE 
POP AX 
STC 
RET 

POP AX 

CLC 

RET 

Drop No. Bit Position > «l 

PUSH CX 

MOV CL, CDROP_NOJ 

MOV AL,1 

ROL AL/CL 

POP CX . 

RET 

Converter Bit Position > AL 

PUSH CX 



COMV_NO 



CY- 1 .None 

; AL * 2 ** COMV.NO 



— No 
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SOURCE LINE 



1614 8AOE2407 
1616 BOOt 
161A D2C0 
161C 59 
161D C3 

161E 51 
16tF 8A0E2A07 
1623 B001 
1625 D2C0 

1627 59 

1628 C3 

1629 A02E07 
162C 343F 
V62E 20068007 
1632 C3 



1633 
1636 
1639 
I63C 
I63F 
1642 
1645 
1646 
1649 
164C 
164F 
1632 
1533 
1638 
163B 
165E 
1661 
1664 
1665 
1666 
166? 
16£B 
166F 
1671 
1673 
1674 
1675 



B90200 
E92B00 
B904 00 
E92500 
B90500 
E91F00 
90 

B90A00 

E91800 

8914 00 

E91200 

B93200 

E90C00 

B96400 

E90600 

B92C01 

E90000 

33 

56 

BE 00 03 

B700 

8A1E290T 

02DB 

89 08 

5E 

3B 

C3 



1676 B81200 
1679 BA3AFF 
167C EF 
167D C3 



167E BE1000 
1681 B700 



970 
971 
972 
973 
974 
973 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
'993 
994 
993 
996 
997 
998 
999 
1 000 
1 001 
1002 
1003 
I 004 
I 003 
1 006 
1007 
1 008 
100? 
101 0 
101 1 
1012 
1013 
1014 
1013 
1 016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1023 
1026 



f ************ 

DEVICE_BIT_AL> 



EVENT_TO_BASICi 



HOV CL,tC0HV_NOJ 

MOV PL, I 

ROL AL,CL 

POP CX 

RET 

D«vlc* Bit Position > 

PUSH CX 

H0V CL,tDEVlCE_NOl 

HOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVENT Mode > Basic Node 

MOV AL,tC0NV_N0_BIT2 

XOR AL,3FK 

AND tNOW_EVEMTJ , AL 

RET 



AL 



TIMER. 

TIMER, 

TIMER, 

TIMER. 
TIMER. 

TIMER. 

TIMER. 

TIMER. 

TIMER. 

TIMER 



,02_SEC: 

,04_SEC i 

^05_SECi 

UD_SECt 
J-SECr 

_2_SEC: 

_3_SEC: 

J0_SEC: 

_30_SEC: 

L_SET_CX: 



MOV CX,2 

JMP TIHER_SET_CX 

MOV CX,4 

JMP TirtER_SET_CX 

MOV CX,5 

JMP T1HER_3ET_CX 

NOP 

HOV CX.IO 

JMP TinER_SET_CX 

HOV CX,20 

JMP TIHER_SET_CX. 

HOV CX,30 

JHP TIMER_SET_CX 

HOV CX, 1 00 

JMP TIMER.SET.CX 

HOV CX,300 

JHP TIHER_SET_CX 

PUSH BX 

PUSH SI 

HOV SI,TIHE_TABLE 

HOV BH,0 

HOV BL,tIC.BYTE3 

ADD BL,BL 

HOV ISIJtBX3,CX 

POP SI 

POP BX 

RET 



i 

t ********** 

J 

IBF UNMASK i 



IBF Interrupt 

MOV 
MOV 
OUT 
RET 

Channel Table 



AX,12H 
DX, 0FF3AN 
DX,AX 



IBF Interrupt Unmsjk 



LED 



VIEW_TBL_LEDt 



MOV S1.VIEW.CHANNEL 
HOV BH,0 



; tID_BYTEJ 
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SOURCE LINE 



1683 6A1E2407 
1687 8820 

1689 8A4008 
168C 88268507 

1690 A28407 
1693 8BD8 
1693 C3 



1696 8A3EB507 
169A 8A1E84 07 



169E 80E30F 
16A1 80E70F 
16A4 02FF 
16A6 02OF 
16A8 02FF 
16 AO 02FF 
16AC 02 OF 
16AE B700 
16B0 891E1E07 
1664 C3 



1685 8E1000 

16B8 B700 

16BA 8A1E2407 

16BE 8A268507 

16C2 8820 

16C4 A 084 07 

16C7 864008 

16CA C3 



16CB A 089 07 

16CE 3C00 

16D0 7404 

16D2 5A 

16D3 E93D01 

16D6 C3 



16D7 
16DA 
16DD 
16E0 
16E3 
16E3 
16E8 
16EA 
16ED 



E8A4FF 

E8B9FF 

E833FF 

BE8001 

FECB 

80FB00 

73 03 

BQ6300 

8AE0 



1027 
1 028 
1029 
1030 
1031 
1032 
1033 
1034 
1033 
1 036 
1037 
1038 
1039 
1040 
1 041 
1042 
1043 
1044 
1043 
1046 
1047 
1 048 
1 049 
1050 
1051 
1052 
1 053 
1034 
1 033 
1 036 
1 057 
1058 
1039 
1 060 
1061 
1062 
1063 
1064 
1063 
1066 
1067 
1068 
1069 
1070 
1 071 
1072 
1 073 
1074 
1075 
■1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 



MOV BL,CC0NV_H0J 

mov ah,csikbx) 

MOV AL,CSIUBX+83 
MOV £MSB_LEDJ,AH 
MOV tLSB_LED3,AL 
MOV BX,AX 
RET 



\ 

LED__BIN_BXt 



LED 



BX 



MOV BH, CMSB_LED3 
MOV BL,CLSB_LED3 



; BX <- 



LED 



Decioal to Binary ifr*******************-*?*****.*** 



; 

PECBIN BX: 



AND BL, OFH 
AND BH, OFH 
ADD B^BH 
ADD BL,BH 
ADD BH,BH 
ADD BH,BH 
ADD BL,BH 
HOV BH,0 



BX ASCII Decimal ; BX Binary 



BL»BL*C2*BH> 
BH*2*<2*BH>> 
BH«2«< 2*C 2*BH > ) 
BL*BL+< 2*BH >*2*t 2*< 2*BH > > 
»BL*1 0*BH 



MOV WORD FTR CBIHARV LED] , BX 
RET 



LED.VIEW.TBLi 



LED > VIEW^TABLE 

MOV SI.VIEU_CHAHHEL ; 
MOV BH.O 
MOV BL,tC0NV_N02 
MOV AH,CMSB_LED3 
MOV tSl3CBX3,AH 
MOV AL, CLSB LED 3 
MOV CSI3C8X+83,AL 
RET 



Last Channel Memory Hi Irer 



l IF KEY IN THEN GOTO BA$E_ROUTINE 

1 

IF_KEY_CO_BASE: MOV AL, tKEY_DATA3 

CMP AL, TIMER OUT_CODE 
J2 T1MER_0N ~ 
POP DX 

JMP BASE.ROUTIHE 
RET 



TIMER OH i 



DU_SCAN_SEARCH t 



URIi 



URI1 : 



SCAN Mod* Up Channel Sa 

CALL VIEU_TBL_LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,BASIC_AUTHO 
DEC BL 
CMP BL,0 
JNZ URII 
MOV BX,99 
MOV AH, AL 
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16EF 2220 
16F1 74F0 
16F3 £96200 



16F6 
16F9 
16FC 
I6FF 
1702 
1704 
1707 
1709 
170C 
170E 
1710 
1714 
1716 



E885FF 

E99AFF 

E814FF 

8E0001 

FECB 

80FB00 

7303 

8B6300 

8AE0 

2220 

22A08000 

74EC 

E93FO0 



1719 
171C 
171F 
1722 
1723 
1727 
V72A 
172C 
172F 
1731 
1733 
1737 
1739 



173C 
173F 
1742 
1743 
1748 
174A 
174D 
I74F 
1752 
1734 
1736 



E862FF 

E877FF 

E8FIFE 

8E0001 

FEC3 

80FB64 , 

7203 

BB0100 

8AE0 

2220 

22A08000 

74EC 

E91C00 



E83FFF 

E854FF 

E8CEFE 

BE8001 

FEC3 

B0FB64 

7203 

BB0100 

8AE0 

2220 

74F0 



1758 E8CEFE 
173B E80A00 
175E E854FF 
1761 E847FD 
1764 E841FB 
1767 C3 



SOURCE LINE 

1084 
1083 
1086 
1 087 : 

1088 ; 

1089 ; 

1090 DUJ>CFC_SEARCHi 

1 091 ~ 
1092 
1093 

1094 UKIi 
1 093 
1096 
1097 

1098 UKII i 
1 099 
1100 
1101 
1102 

1103 1 

1104 ; *•**♦♦****•* 

1103 ; 



1106 UP_PCFC_SEARCH: 

1 107 

1108 

1109 

mo unii 
1111 

1112 
1113 

1 114 UMll : 

1113 

1 116 

1117 

1118 

1119 ; 

1120 ; 

1121 t 

1122 UP SCAN_SEARCH! 
1123 

1124 
1123 

1126 UK A: 
1127 
1128 
1129 

1130 UKAli 
1 131 
1132 

1133 j 

1134 UD_CONV_DISPt 
1133 

1 136 
1137 
1138 
1139 
1140 j 



AND AH, CSt 3CBX3 
JZ URI 

JMP UD_CONV_DISP 

PCFC Hod* Up Ch*nn«l S«»rch 

CAUL VIEUJTBLJ.ED 
CALL LED_BIN_BX 
CALL C0NV_6IT_AL 
MOV Sl,PC_FCJ-IST 
DEC BL 
CMP BL, 0 
JNZ UKII 
MOV BX,99 
MOV AH, AL 
AND AH, C3I3CBX3 
AND AH,CSI+1283CBX3 
JZ UK1 

JMP UD_CONV_DISP 

PCFC Mod* Up Channel Search 

CALL VIEU.TBL.LED 
CALL LED_BIN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
INC BL 
CMP BL.100 
JC UHI1 
MOV 8X.1 
MOV AH, AL 
AND AH,CSI3C8X3 
AND AH,tSI+1283CBX3 
JZ UHt 

JMP UD_CONV_DI$P 

SCAN Mode Up Channel Search 

CALL VIEW_TBL_LED 

CALL LED_BIN_BX 

CALL CONV_BIT_AL 

MOV SI,BASIC_AUTHO 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX,1 

MOV AH, AL 

AND AH,ESI3tBX3 

JZ UKA 

CALL EVENT_TO„BASIC 
CALL BINDEC_LED 
CALL LED_V1EW_TBL 
CALL $PU_LED_DI$P 
CALL CO_CONVERTER 
RET 
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1749 

177* 
im 

1770 
1782 



•TOO 

8pfom 

ooeoo* 

recT 

IBF4 

sicbsoxo 

881CB407 

c> 



1783 EMDTI 
I7« 7404 
1709 884333 
1789 C3 

I78C EBZFFf 
178F 7*54 

IT*I BMMi 
1794 C3 

1793 0D4H0 

irra C3 



179» 
im 
I7*F 

1705 
»7»8 

t7«C 

trio 

17B3 
1783 



•ret 

8ft It 28 07 
0200 
BE BOM 
•BOO 

79041 C 07 ' 
741* 

90F9ts 

730 J 
I»740l 



1789 C3 



touF*:e LIKE 
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1141 

• 143 
114J 

• 144 
11*9 
M4» 
1147 



1149 
M4f 

1 190 
1131 
It92 
1133 
1134 

1139 
1 19ft 
M57 
1138 
1139 

mo 

i iu 
i tu 

1163 
U6» 
f 147 
Mil 
116* 
I 170 
1171 
1172 
1173 
1174 
1179 
117* 
1177 

n?8 

117* 
1180 
1101 
1101 
1103 
1 1M 
1109 
llftt 
M07 
1100 
1189 
1 190 
!■*• 
1192 
1193 
1194 
1199 

im 

1197 



•»»*i»ec_Lep* hov oh. • 

MITQRIi CHP M..10 

108 8L.I0 

IMC *M 

J*f HtTOtit 
MKOi 08 BX,307t» 

HOV ILSB.tCb1.8l 
NOV t«?B_ltt>KO* 
HB.9 

t ...»»••••♦*• SCVFC9C We AX fit 9*t turn •••••••*•*•••• 

tcrrr»c_iioM_*xi coll 5c_*WM_r«i 

HOV AX.asCII.8C : I SC«i »Vx»« J 



I 

*ao»i_fc«i 



C«UL FC_CDf»E_©_ICAl 



HOV ftX # A*CU_»t 



» I ft I 

t I FT I 



«V_OPtBttTIOH* HOV CUCKCY.DATnI 
HOV 8H.ft 
HOV BL.CIC_»YTIJ 
•OD 81*81 

HOV S!.*m*> 0OPRES7 
HOV *X,t9t»»X) 
CHP ftX,t IMIT^HJIWO 
JZ ©F_1MIT»AL 

c«f cl . 0M0FF_Krv_torc 
jm; op_kophml_kcy 

JHF 0F_5FM — OFF I «© OFF S\jr-jnQ*»* 



i H» 0 i»« Ui OM.*nrF r-v «h|L» (Jt*tul«n«i Ve 



OF_M0*1»4|._KEYi fush mc 



I TO«>«JW-0»-T0»Mll<0-Ot-T«5Ml WC-Or-TOSMfM0-e9-T05MlM«^0S-TMHlMO-O»-'rnsHIMO-OS-T0SMIMa-'O$-TO5HlW0-l 
HEXT JCONTIMUC* >»OF MX 
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SOURCE LIKE 



17BB B700 
17BD 8A1E2807 
17C1 02DB 
t7C3 BE8003 
17C6 8900 
17C3 C3 



17C9 8A0E8907 
17CD 80F913 
17D0 751 1 
17D2 E6S4FE 
17D5 E8BEFC 

17D8 E9CDFA 

17DB EBD6FB 

17DE A11A07 
17E1 EB08 



17E3 
17E6 
17E8 
17EA 
17ED 
17EF 
17Ft 
I7F4 
17F6 
17FA 
17FD 
1800 
1802 
1804 
1807 
18 OA 
180C 
180F 



8 OF 911 

7324 

B430 

E8ADF8 

7402 

B431 

A02A07 

0C30 

88268507 

A28407 

A 024 07 

0C30 

FECO 

A28607 

E84FFD 

EBBC 

80F9I7 

73B7 



1811 EBBS 



1813 A08907 
1816 E8EBF8 
1819 7334 
1818 3C10 
181D 7303 
181F E92401 



1199 
1 199 
1200 
1201 
1202 
1203 
1204 
1203 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1213 
1216 
1217 
1218 
1219 
1220 
f22l 
1222 
1223 
1224 
1223 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1233 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1243 
1246 
1247 
1248 
1249 
1230 
1231 
1232 
1233 
1234 



NEXT_OS: 



RETURN_OS: 
) 

i 
> 
t 

t 

OP_INITIALJ 



hov BH,0 

MOV BL,CIC_8YTEJ 
ADD BL,BL 

MOV SI , JUHP_rtDDPESS 
MOV CBX3CSI3.AX 
RET 



SPO Initial Off «o<J« 



MOV CL,CKEY_DATA3 
CUP CL,ONOFF_KEY_C0DE 
JNZ HP_100_CK_001 
CALL EVENT_TO_BASIC 
CALL SPU_VIEU_DISF 

CALL GO.CONVERTER 



WAKEARI_DE_ON: CALL SPU_RELAY_OM 

MOV AX,tBASE_POIHTJ 
JMP NEXT_OS 



MP_100_CK_001: 



C0NV_SW_NG_Y0: 
C0NV_SW_OK_Y0 : 



MP_100_CK_002: 

;; j j ; j ; 



CMP CL,EVEHTJCEY_CODE 

JNZ MP_1 00_OC_002 

MOV AH, 3 OH 

CALL CONV_SW_FLAG 

JZ C0NV_SU_OK_Y0 

MOV AH,31H 

MOV AL,CDEVICE_N03 

OR AL,30H 

MOV CnSB_LED3,AH 

MOV ELSB_LED3,AL 

MOV AL,tCONV_NOJ 

OR AL.30H 

INC AL 

MOV CHS6_LEDJ , AL 

CALL SPU_LED_FLAST 

JMP RETURN_OS 

CMP CL,SEMD_KEY_COPE 

JHZ RETURN OS 

CALL SPECtAL_5PU_1 

JMP RETURN OS 



J 
I 

, . 

BASE.ROUTINEi 



Bas* Routin* 



MOV AL,CKEY_DATA3 
CALL KA2UK0 
JNC RANDOM ACCESS 
CMP AL,PLUS_JCEY_CODE 
JHZ BASE! 

JMP UP CHANNEL OP 



SPU OFF 
U 

SPU ON 



1 I 
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SOUPCE LINE 



1822 3C11 


t233 


BASE1 i 


CMP AL, EVENT J<EY_C0DE 




1824 7303 


1236 




JNZ BASE2 ~ 




1826 E94703 


1237 




JHP EVENT_KEV_OP 




1629 3C12 


1238 


BASE2: 


CMP AL,AUTHO_KEY_CODE 




182B 7303 


1239 




JNZ BASE3 




182D E99A01 


1260 




JMP autho_key op 




1830 3C14 


1261 


BASE3: 


CMP AL, MINUS KEY CODE 




1832 7303 


1262 




JHZ BASE4 




1834 E9A701 


1263 




JMP DOUN_CH_OP 




1837 3C13 


1264 


BASE4: 


cmp auscahIkey CODE 




1839 7303 


1263 




JHZ BASE3 




183B £91302 


1266 




JMP SCAH_KEY_OP 




183£ 3CI6 


1267 


BASE3: 


CMP AL,CLEAR~KEY CODE 




1840 7303 


1268 




JHZ BASE6 




1842 E99C0Z 


1269 




JMP CLEAR_KEYJ3P 




1843 3C17 


1270 


BASE6: 


CMP AL,SEND_KEY_CODE 




1847 7303 


1271 




JHZ BASE7 




1849 E9AB02 


1272 




JMP SEHD KEY OP 




184C £984 00 


1273 
1274 


BASE7 i 


JMP HEXT_EWD ; Zooooooooooooooooooooooooooooooooooooooc 




1273 


* 








1276 


i 


Randoa Access Routine 






1277 










1279 








184F B700 


RANDOM.ACCESS: 


MOV 8H,0 




1831 8A1E2807 


1280 




MOV BUC1C_BYTEJ 




1833 8BF3 


1281 




MOV S1,B>I 




185? E864 06 


1282 




CALL KEY BUFF ADRS 




183ft 8800 


1283 
1284 


; 


MOV CBXJCS1J.AL 




183C A28307 


1285 




MOV tMSB^LED3,AL 




183F BOOS 


1286 




MOV AL,88H 


; LSB » 


1861 A28407 


1287 




mov clsb_led:.al 




1864 E87EFC 


1288 




CALL SPU_LEDJ>ISFL 




1867 E8E8FD 


1289 




CALL TIMER_3_SEC 






1290 


; 






186A E84DFF 


1291 




CALL NEXT.CONTINUE 


; CCt Key Input Uait 333 




1292 






186D A 089 07 


1293 




MOV AL,CKEY_DATA3 




1870 E891F8 


1294 




CALL KAZUKO 




1873 7264 


1295 




JC RAHDON OUT 




1873 8700 


1296 




MOV BH, 0 ; 




1877 8A1E2807 


1297 




MOV BL,LIC_BYTE3 




187B 8BF3 


1298 




MOV SI/BX 




187D E63E06 


1299 




CALL KEY_BUFF_ADRS 


AH * C 1st KEY 3 


1880 8A20 


1300 




MOV AH,CSI3CBX3 , 


AL - C KEY_DATA 3 




1301 


; 






1882 A28407 


1302 




MOV CLSB_LEDJ,AL 


LED Display 


1883 88268307 


1303 




MOV CM$BJ.ED1,AH ; 


1889 E83206 


1304 




CALL KEY_BUFF_ADRS : 




188C 894004 


1305 




MOV £SI3CBX+43,AX ; 




188F E819FC 


1306 
1307 




CALL SPU_LED_DISP j 

} 




1892 E801FE 


1308 




CALL LED_BIW_BX 




1893 E819F0 


1309 




CALL AUTHOR A I 




1898 747D 


1310 




JZ WT_NO_WT_END 






1311 


i 
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SOUPCE LINE 



189A EB36FD 

189T> 752B 

18»F E81CFD 

18A2 7426 

18A4 E8EFFD 

I8A7 E869FD 

1BAA BE 0001 

18AD 2200 

IBAF 7519 



tftBl 
1984 
1887 
18BA 
18BC 
18BE 
IBO 
I8C4 
I8C7 



E87305 

E82E06 

EB21FD 

3810 

7524 

E8FD05 

8B4 004 

A38407 

E8EIFB 



I8CA EB5CFD 

I8CD E8E5FD 

1800 E81CF9 

1BD3 AI1A07 
IBt>6 E9E2FE 

18D9 3C16 
S8DB 75SS 
18DD E8B6FB 
t8E0 EBF1 

18E2 B87245 
I8E5 E8BCFB 
18E8 EB38FI* 

18EB E8CCFE 

18EE A 089 07 
19FI 3C00 
18F3 74 03 
18F5 E918FF 



18F8 
18FB 
18FF 
1901 
1904 
1906 
1909 
190P 
190F 
1912 
1913 



008007 

84D62E07 

7505 

EB92FB 

EBCD 

8E3000 

03362407 

BBIC 

EB56FE 

EB96FB 

EB8C 



TUNE_SURU : 
* 



1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 t 
1337 

1338 ) 

1339 NEXT_EHD» 
1340 

1341 i 

1342 RANDOn_OUTi 
1343 
1344 
1345 
1346 
T347 
1348 
1349 
1350 
1 J5I 
1352 
1353 
135* 
1355 
1356 

1357 j 

1358 RAMD0*_H0P0R1 j 
1359 

1360 
1361 
1362 

1363 EVEHT^MODORI: 

1364 

1369 

1366 
1367 
1368 



I 

HSGERR_UT_EKD i 
nSG__VT~END i 
Ufi IT! END i 



CALL SC_M0DEJ<AI 
JH2 TUNE_SURU 
CALL PC_COt>E_0_KA! 
JZ TUNE_SURU 

CALL LED.BIM^BX. 
CALL COHV_BJT_AL 
HOV 5I,PC_FC_LIST 
AND AL,ISIUBX) 
JN2 TUNE_SURU 

CALL ANG0_1KPUT 
CALL ANCO BIN DK 
CALL PC CODE.ADRS 
CMP DX,tsntBX] 
WZ HSCERR_UT_EHD 
CALL KEY_BUFF_ADRS 
nOV AX,CSIKBX*4J 
HOV tLSB_LED3.AX 
CALL SPU_LED_DISP 

CALL EV£HT_TO_BAS!C 

CALL LE0_V1EW_TBL 

CALL RUN_COMveRTEP 

HOV AX.C8ASE.POIHT3 
JHP NEXT_0S 

CKP AL,CLEAR_KEY_CODE 
JNZ HSGERR_UT_EMD 
CALL SPU_VJEU_DISP 
JHP MEXT_END 

HOV AX, ASCHNER 
CALL SPV^LED.AX 
CALL TIHER _1 SEC 



I Pr H<X* 0*9* PC-n*p Hi Arub* 



IF PC_CODE <> Input Codt Then PC_Control 



IF_TIHEOUT_EHl>; CALL NEXT_CONT 1 HUE 

HOV AL*tlfEY_C k «*TA J 
CHP AL.TIMEP OUT CODE 
JZ RAHDOH.ttOOORI 
JHP GASE.ROUTIHE 



HOV OL,tHOU EVENT) 
TEST AL.tCOHV_MO_BIT3 
JNZ EVEHT.HOPOPI 
CALL SPtl.VIEV MSP 
JHP NEXT_END 
HOV SI,EVENT_CHAMHEL 
ADD SI,tC0HV_N0J 

nov Bx,rsu 

CALL BIHDEC^LEO 
CALL SPU_LED_DISP 
JHP MEXT.EMD 



i 
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SOURCE LINE 



1917 E02CFD 

191 A E99DFE 

191D A08907 
1920 3C00 
1922 74 03 
1924 E9ECFE 
!?27 BBDCD4 
192A EB89 



I92C E8AAFA 
192F E062FA 
1932 EBEEFA 

1975 AI1C07 
I93B E060FE 
1938 E8ACF9 
193E 7203 

1940 E842F8 

1943 E9B2FE 



194* EBCAFC 
194? 22 06 OE 00 
194D 7433 

194F E8EAFD 
1992 E8E0FC 

1935 EB62FE 

I9S8 A08907 
193B 3C00 
193D 7333 

193F EB14FA 
1962 EBEOFC 



1369 j 

1370 ; 

1371 VI NO WT END i 

1372 , 
1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 PI$C_NO WT ENOt 

1380 

1381 

1382 

1383 

1384 t 

1383 ; 

13S6 i 

1387 ; 

1388 J 

1389 j 



CALL T!H£R_|_SEC 
CALL MEXT.CONTINUE 

MOV AL,CKEY_DATA) 
CUP AL.T!ttER_OUT CODE 

JZ nsc_NO_irr~END~ 

JMP 8ASE.R0UTXHE 

«0V AX,ASCII_NO , I &« c . 

J«P NSC WT END 



SPU OFF Key Operation 



•390 OP SPU OFF: 

1391 

1392 

1393 ; •*«•»•*.•»*, 

1394 

1395 

1396 

1397 

1398 ; 

1399 

1400 r 

1401 n*KI: 
1402 

1403 
1404 
1403 

1406 j 

1407 ; 

1408 ; 

1409 ; 

1410 ; 

1*11 UP CHANNEL OF: 
1412 

1413 
1414 ; 

1413 UP SCAN: 

1416 

1417 i 

1418 

1419 j 

1420 

1421 

1422 

1423 ; 

1424 YWO: 
1425 



CALL SPU_RELAY_OFF 
CALL. SPU_CLEAR_DtSP 
CALL EVENT_LED_OFF 

HOV AX.EINIT_P0INT3 
CALL NEXTJJS 
CALL 5TPJC0NVERTER 
JC nAK! 

CALL C0NV_P_0FF_CMD 
JHP RETUPN_OS 



Kor«w* T.n W u Junbid«.ri Had. OS niw*»odor .r** 



nodomi Junbiw. Shit.««run©d« Rtturn 



UP Channel Charge 



CALL C0NV_8IT_AL 

AND Ai.. fSCAN_nODE FLAG] 

JZ UP.PCFC 

CALL UP_SCAN_SEARCH 
CALL TJHEft_OS_SEC 

CALL NEXT_C0NTINUE 

NOV AL # CKEV_D*TA) 
Ch*P AL,TIt1EP_OUT CODE 
<W2 UP„.DOWN_EXIT~ 

CALL SPU.STATUS PEO 
CALL TI«EP W UD_SEC 



« U/D Sugu Hantrhtta 
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SOURCE LINE 







1426 








1^63 


E852FE 


1427 
1428 


; 




CALL NEXT_CONT3NUE 


1968 


A08907 


1429 






H0V AL,tKEY_DATA3 


196B 


3C1C 


1430 






CMP AL,KEY_PUSH_CODE 


196D 


7348 


1431 






JNZ UP DOWM EXIT 


196F 


E8CAFD 


1432 






CALL UP_SCAH_SEARCH 


1972 


E8BEFC 


1433 
1434 


i 




CALL TIMER_02_SEC 


1973 


E842FE 


1433 
1436 


i 




CALL NEXT_CONTINUE 


1978 


A 089 07 


1437 






MOV AL, CKEY_DATA3 


197B 


3CO0 


1438 






CMP AL i T I HER_OUT_CO0E 


1970 


74E0 


1439 






JZ YUKO 


197F 


E93300 


1440 
1441 
1442 






JMP UP.J>OWN_EXIT 


1982 


E862FC 


1443 




PCFC : 


CALL PCFC_MmP_ARUKA 


1983 


724 0 


1444 
1443 


; 




JC UP.H0_MAP 


1987 


E88FFD 


1446 






CALL UP PCFC SEARCH 


I9SA 


E8B2FC 


1447 
1448 


; 




CALL TIHER_03_SEC 


198D 


E82AFE 


<449 
1430 


) 




CALL HEXT_CCKT1HUE 


1990 


A08907 


1431 






HOV AL,CKEY_DATA3 


1993 


3C00 


1432 






CMP AL,T1HER_OUT_CODE 


1993 


7320 


1453 
1454 


$ 




J HZ UP_DOWN_EXIT 


1997 


E80CF9 


1455 


YftSUKO: 


CALL SPU_STATUS_REO 


199A 


E6A9FC 


1456 
1437 






CALL T1MER_UD_SEC 


1990 


EB1AFE 


1458 
1439 






CALL NEXT.CONTINUE 


19A0 


A08907 


1460 






MOV AL , CKEY_DATA3 


19A3 


3C1C 


1461 






CMP AL , KEY PUSH CODE 


19A5 


7310 


1462 






JNZ UP_OOUN_EXIT 


1?A7 


E86FF0 


?463 






CALL UP PCFC SEARCH 


19Aft 


E896FC 


1464 
1463 


; 




CALL TIMER_02_SEC 


1?AD 


E80AFE 


:466 
1467 


; 




CALL NEXT_CONT I HUE 


19B0 


A 089 07 


1468 






MOV AL,CKEY_DATAJ 


19B3 


3C00 


1469 






CMP AL,TIHER_OUT_CODE 


19B5 


74E0 


1470 
1471 
1472 


i 
i 




JZ YASUKO 


19B7 


A 089 07 


1473 


UP DOWNJEXIT: 


MOV AL,tKEY_DATA3 


19GA 


3C00 


1474 






CMP AL»TIHER_OUT_CODE 


19BC 


7306 


1475 






JHZ HIKA 


19BE 


E9D3FA 


1476 






CALL SPU_VIEU_DISP 


19C1 


E82BF8 


1477 






CALL RUH — CONVERTER 


19C4 


E94CFE 


147B 




JMP BASE.ROUTINE 






1479 


) 






19C7 


E93DFF 


1480 
1481 
1482 


UP. 


_NO_MAPt 


JMP MSG_NO_in_END 



Key R«l«arc or Another K< 



Another Key 
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HEMLETT-PACKARD? 8066 Assembler 
SOUPCE LINE 





1483 i 






1484 J 


Adding Channels to the FC/PC List 




1483 ; 










tgrA E8B1FC 


1487 AUTH0_KEY w OP : 


CALL VIEW_TBL_LEl> 


19CD E8C6FC 


1488 *~ ~ 


CALL LED_BIN_BX 


19D0 BE0001 


1489 


nov SI ,PC_FC_LIST 


1903 E83DFC 


1490 


CALL C0NV~BIT AL 


19D6 0800 


1491 


OR CSI3tBX3,AL 


19D8 886441 


1492 


MOV AX,ASCII_AD 


19DB E907FF 


1493 


JMP HSG_WT_END 










1495 t 






1496 ; 


Down ChanntL Change 




1497 ; 














CALL COMV BIT AL 


tort ^on^nrnn 


1500 


AND AL.tSCAH MODE FLAC1 


1 9E5 7432 


1501 






1 S 02 2 




toc7 cQpncr 




CALL DW SCAH SEARCH 


IJr.H C O -J i 1- 


1504 


CALL TIHER_05_SEC 




1505 ; 






4 ^ nc 

1 3 wo 


CALL NEXT CONTINUE 




1507 i 




19r0 APB9Q7 


i ■too 
1 sue 


nui NLi i r» C T | t»M 1 H J 


i art ?r n n 




rtfP Al TTMFP HUT CODF 


I9F5 7520 


1510 






1511 ; 




19F7 E87CF9 


1512 EIKOt 


CALL SPU_STATUS_kEO 


19TA E848FC 


1513 


rat i tt hcd iirt ecr 
lhll i »ntt — stu 




1514 1 




19FD E68AFD 


1515 


#* Al 1 k 1 f \j ^A>U^ Y L 1 1 If 

CALL NEXT CONTINUE 




1516; 




4 A ft A A ABA n*9 

1A00 A0S907 


1317 


Mflv at rifpv naTAi 

nu» HL i L *>C. T_l/W IMJ 


1A03 3C1C 


1518 




1 AOS 751 0 


1519 




IA07 E8CDFC 


1 320 




1A0A EB26FC 


1 521 


rai i tiMCD ft* 4 err 




1 522 ; 




1A0D E8AAFD 


1523 


CALL NEXT_C0NT I HUE 




1524 j 




1A10 « 089 07 


1525 


MOV AL , tKEY_DATA 3 


1A13 3CO0 


1326 


CUP AL, TIMER 0UT_C0DE 


1A15 74E0 


1527 


JZ EIKO 


1A17 EB9E 


1528 DOWN_EXITt 


0MP UP_ D0HN_EXIT 




1529 j ************ 




lAf9 E8C8FB 


1530 Dy_PCFC: 


CALL PCFC_nAP_ARUKA . 


1A1C 7232 


1531 


0C DW_N0_KAP 




1332 j 




1A1E E8D5FC 


1533 


CALL OW PCFC_SEARCH 


IA2I E81BFC 


1334 


CALL TIMER_05_SEC 




1535 ; 




1A24 E893FD 


1336 


CALL NEXTJTONTINUE 




1537 ; 




1A27 A 089 07 


1538 


HOV AL.EKEYJ>ATA3 


1A2A 3C00 


1539 


CMP AL,TIHER_0UT_C0[>E 
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1A2C 


73E9 


1 340 






1341 


t A2E 


E843F9 


1342 


\ AJ1 


ES1 1 FC 


1 *4# 






1344 


1*34 


ES83PD 


1 343 






1 346 


1A37 


AOR907 


1 5*7 


1 A3A 


3C1C 


1340 


IA3C 


7309 


1549 


i A3E 


E0D3FC 


• 330 


1 A41 


eocffo 


1331 






t •«* 


1 A44 


E673FP 


t K«« 

> 






1 394 


1 A47 


A OB v 07 


I 339 


1 A4A 


3C0O 


1 336 


1 A4C 


r 4fc V 


1337 


1 A4C 




1 330 






1339 


1 A30 


E9D4FE 


1 U 






13(1 






1362 






13*9 






1564 






1363 






1366 






15»r 






• atA 
1 9o0 






1 307 






1370 






1 V? 1 

1 9r 1 


1AS3 


E82DFD 


f 


1A36 


E84BFA 


13* <J 


1 A59 


E8F6FB 


1 *r • 






1 9ra 


lftSe 


E85BFD 


1376 






1377 


1A9F 


A08907 


1379 


1«62 


3C00 


1379 




7303 


1300 


1A6t 


E98FFE 


1381 






1382 


1A69 


3C13 


• 1383 


1A6B 


7339 


1384 






1383 


1A6D 


E84EFB 


1986 


1A70 


741 0 


13B7 






1368 


1A72 


E6B203 


13B9 


1A73 


E86D04 


1390 


1AT9 


E660FB 


1391 


1A7B 


3B1 0 


1392 


1A7D 


7403 


1393 






1394 


1A7F 


E960FE 


1399 






1396 



HEWLETT -PACKARD l 8086 A«*«»bl«r 
SOURCE LIKE 

JMZ DQKH.EXST 

CO 1 CALL SPU_STATUS_REO 

CALL TIHER_UD_SEC 

CALL MEXT_COKTIKUE ' 

HOV AL , t KE Y^DAT A 3 
C«F AL,KEY_PU9H_CODE 

JHZ DOUH EXIT 
CALL 0K_PCFe_3EARCH 
CALL TIKS»_ 0*_srC 

CALL HEXT_COKTIHUE 

HOV AL,CKEY_D*TA3 
CHP AL,TIHEfe_OUT_CODE 
JZ KEIKO 
JHP DOUH.EXIT 

M0_HAP» JHP HSC_HO_WT_EMD 



SCAM K*y Operation 



CALL SCFCPC_HOOE_AX 
CALL SPU_LEt>_AX 
CALL TXHER_3_SEC 

CALL MEXT_COMTINUE 

HOV AL.tKEY.OATA) 
CHP AL.TIHER_OUT_COOE 
JK2 $CAH_AFTER 
J*P RAHOOHyfCOORI 

CHF AL,SCAM_KEY_CODE 
JH2 $CaN_AHOTkER 



CALL PC_CODE_0 KAl 
4Z $C_FC_PC_XCHG 

CALL AKGO.IMPOT 
CALL ANCO BIN OX 
CALL PC.CODE AtftS 
CHP »X # tSS3CBX3 
JZ SC.FC_FC.XCKC 

JHP HSGERR_MT_EHD 



; IF FC.COOC O Input Cod* TK«n PC.Ei-ro- 
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HEWLETT-PACKARD: B096 Ar*e»M*r 
SOURCE LINE 



1 AB2 EB8EFB 


1397 


SC_FC_PC_XCMG ; 


CALL C0NV_BJT_AL 


1A83 30060EOO 


1398 




X0R ISCAM_H0C>E_FLAG3.AL 


1A09 22060EOO 


1399 




AND AL,iSCAM_MODE FLAG 3 


1A8D 74 D6 


1600 




JZ EM_T0_FCPC 


1A8F 884333 


1601 


Ett I _TO_SC AN i 


hov axTascii.sc 


1ft 92 E950FE 


1602 




JMP HSG_WT_END 


1ft 95 E826FB 


1603 


Eni_T0_FCPCi 


CALL PC CODE 0 KOI 


1A9B 7906 


1604 




JHZ EH1_T0 PC ~ 


1A0A 804346 


1609 


E"1_T0_FC t 


»ov ax,asc7i_fc 


1A9D E949FE 


1606 




jnp «sg_ut_end 


1AA0 B843S0 


1607 


EM I_TO_PC : 


nov ax,ascii_pc 


1AA3 E93FFE 


1608 
1609 
1610 
1611 


; 
i 
; 


. jup hsc_ut_end 


1AA6 3C12 


1612 


SCPM_AN0TH£R: 


CUP AL,AUTHO_KEY_CODE 


1AA8 74 03 


1613 




JZ PC_CODE_XCHG 


1 AAA E966FD 


1614 
1619 




JHP B AS£_R OUT I HE 




1616 


• 


IF PC CODE ■ 0 THEN ■HFU* ELSE AMSMB-KFY- IM 




1617 


; 




1AA5 FBOEFB 


1618 


PC CODE XCWC : 


CALL PC CODF O K£ T 


1A80 74 OD 


1619 
f62D 




JZ NEW PC CODE 


1A82 E87203 


1621 




CALL ANG0_1NPUT 


IAB3 E82D04 


1622 




CALL AHGO BIN DX 


1A8B E820FB 


1623 




CALL PC CODE ADRS 


1 ABB 3B10 


1624 




enp dx,esiubx) ' 


1ABD 73 IF 


1623 




JMZ PC CODE ERR * IF PC CODE <> Innufc Cod* Th#n pr Ppp A 


irtBf E8CE02 


1626 


j 




1627 


NEW_PC_COD€ : 


CALL AWG0_T0UROKU 


1AC2 E87AFB 


1628 




CALL TlHEP OS SEC 




1 629 






t corner 


1630 
1631 


I 




IOCS E ASS 04 


1632 




COLL OMR ft M^PLOV 




1633 




JMC KFU PC SET 




1634 








1639 


; 




1AD0 E81204 


1636 


NEW_PC_SET : 


CALL AHGO_BIN_DX 


1AD3 E805FB 


1637 




CALL PC.CODE.flDRS 


1AD6 6910 


1638 
1639 


; 


ttOV tSl 3 LBXJ , DX 


1ADB B89341 


1640 




HDV AX,ASCXI_AU 


1ADB E907FE 


1641 




JHP HSC_WT_EHD 




1642 


j 






1643 


i 




1ADE E901FE 


1644 


PC_CODE_ERR : 


JHP MSCERP_UT_EHP 




1649 
1646 














1647 


; 


Deleting Channel r fro» the FC/PC Lirt 




1648 


i 




1649 
1690 






1AE1 E89AFB 


CLEAR_KEY_OPi 


CALL VIEW_TBL_LED 


1AE4 EBAFFB 


1691 




CALL LED.BIK.BX 


1AE7 BE0001 


1692 




MOV SX,PC_FC_LJST 


IAEA E826FB 


1633 




CALL CONV_BIT_AL 



0167237 
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HEWLETT-PACKARD t 8086 Ass*i»t>l*r 
SOURCE LI HE 



1AED 


34FF 


1 634 




yne ai OFF 14 
auk nu | vrrn 


tAEF 


2000 


1633 
1636 


1 


AUK ret irDvi ai 


1 AFt 


B84564 


1657 






1 AF4 


E9EEFD 


1638 
1659 




•Mp HSR UT END 






» 








1660 


) 








1661 


s 


ocno i\5 y rune vi on 






1662 
1663 


i 












1AF7 


B84S33 


1664 


SEWD^KEY^OP: 


no v AX / ASC 1 I_ SE 


1 AFA 


E8A7F9 


1663 
1666 


t 


CALL SPU_LED_AX 


1AFD 


E813FB 


1667 




C AL L CO M V_B I T_ AL 


1B00 


22063008 


1668 




AND AL, CSEND_ENABLE3 


1B04 


7503 


1669 




JM2 SEM0.KY0KA 


IB 06 


E90EFE 


1670 
1671 




IMA 1 IT UA If ▼ 

JMF VT NO <Bi , *7 — 1"0 


IB 09 E846FB 


1672 


SEND_KYOKAi 


Aai a TTMCD «t QCP 
LHLL 1 intK^^Ct 






1673 


; 




1B0C 


E8ABFC 


1674 
1679 




CALL NEXT_CQNTIMUt 


IB OF 


A 089 07 


1676 




MOV AL, CKEY_DATA3 


1B12 


E8EFF5 


1677 




call kazuko 


1B19 


7303 


1678 




JHC SETUKO 


1817 


E9BFFD 


1679 




•IMP RANDOM_OUT 


1B1A 


A28407 


1680 SETUKOt 


MOV (LSB_LED3 , AL 


IBID 


8A1E33Q8 


1681 




MOV BL, CSEND_INDEXJ 


1B21 


80F880 


1682 




CMP BL,SEND_hAX 


1824 


7203 


1663 




JC TAMIKO 


1B26 


E9EEFD 


1664 


TAMI: 


JMP UT_NO_IIT_END 


1B29 


B420 


1685 


TAMIKO: 


MOV AH, 2 OH 


1B2B 


88268507 


1686 




MOV tMSA LED 1 AH 


1B2F 


E88C03 


1687 




CALL KEY_BUFF_AORS 


1B32 


A08907 


1688 




MOV AL,CKEY_DATA3 


1B35 


8800 


1689 




MOV CSI3CBX3AL 


1B37 


E8ABF9 


1690 




CALL SPU_LED_DISFL 


1B3A 


E815FB 


1691 




CALL TIMER_5_SEC 






1692 






1B3D 


E87AFC 


1693 
1694 




CALL HEXTjrONTIMUE 


IB40 


A08907 


1695 




MOV AL, CKEY DATA} 


IB43 


3C16 


1696 




CWP AL, CLEAR JCEY_C0DE 


1B45 


74B0 


1697 




JZ SEHD_KEY_OP 


1B47 


3C12 


1698 




CMP AL, AOTHO KEY CODE 


1B49 


73DB 


1699 
1700 


; 


JNZ TAMI ~ ~ 


1B4B 


E87003 


1701 




CALL KEY_BUFF ADRS 


IB4E 


8A00 


1702 




MOV AL,C$I3CBX3 


1B50 


BE3308 


1703 




MOV SI ,SEND_DATA BUFF 


1B93 


6700 


1704 




MOV BH, 0 


1B33 


8A1E3308 


1705 




MOV BL, [SEND INDEX 3 


1859 


8A262807 


1706 




MOV AH,£IC_BYTE3 


1B5D 


886001 


1707 




MOV CSI3tBX*13,AH 


1B60 


884 002 


1708 




MOV CSI3EBX*23,AL 


1B63 


80C302 


1709 




ADD BL>2 


1B66 


881E3308 


1710 




MOV C SEHD v I NDEX 3 , BL 



i 
I 
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HEWLETT-PACKARD: 8086 Assembler 
SOUPCE LINE 



*B6A B83341 
1B6D E975FD 



1870 


ES4BFA 


1B73 


741 0 


1B73 


E8AF02 


IB73 


E86A03 


1B7B 


E85DFA 


tB7E 


3B1 0 


IB80 


74 03 


1 B82 


E95DFD 


IB85 




1BG5 


B87230 


1B88 


EBI9F9 


1B6B 


EBB8FA 


I B8E 


E829FC 


1B91 


E86601 


1B94 


7203 


1 896 


E9C600 


1B99 


B87230 


1B9C 


E8fi5F9 


1B9F 


E8B6FA 


1BA2 


E813FC 


IB A3 


A 099 07 


1BA8 


E9M0O 


1 BAB 


EBAAFA 


1BAE 


E809FC 


1BBI 


A 089 07 


1BB4 


3C12 


1BB6 


7420 


1BB8 


3C16 


IBB A 


7432 


1BBC 


3C10 


1BBE 


7441 


IBCO 


3C14 


1BC2 


7443 


IBC4 


3CO0 


1BC6 


74 OB 


16C8 


3CM 


1BCA 


74 OA 


1BCC 


E835F3 



1711 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
*734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1750 
1731 
1732 
1753 
1754 
1733 
1736 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 



MOV AX,ASCII_AU 
JMP MSG UT END 



Event Key Operation 



EVENT_KEY_OP i 



EVENT_ERR: 
EV_PC_OK_YO : 



Y HAJ1ME : 



EVENT KEY WAIT: 



EVENT_J STJCEY i 



CALL PC_CODE_0_KAI 
JZ EV_PC_0K_YO 

CALL ANCO_INPUT 
CALL ANCO_BIN_DX 
CALL PC_CODE_ADRS 
CMP DX,ISIJtIxj 
JZ EV_PC OK YO 
JMP MSCERR WT_END 



MOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXT_CONT I HUE 

CALL YDYAKU_SEARCH 

JC Y^HAJIME 

JMP FORCED_EVENT 

MOV AX,A$CII_PR 
CALL SPU_LED_AX 
CALL T1MER_10_SEC 

CALL NEXTJT0NT1NUE 

MOV AL, CKEY_ DATA3 
JMP EVENT_1 STJCEY 

CALL TIMER_10_SEC 

CALL NEXT_CONTINU£ 

MOV AL,CKEY_DATA3 

CMP AL * AUTHO — KEY CODE 

JZ EVENT AUTHO 

CI1P AL,CLEAR_KEY_CODE 

JZ EVENT_CLEAR 

CMP AL,PLUS_KEY_CODE 

JZ EVENT__PLUS 

CHP AL * M INU5_KEY_C0D£ 

JZ EVENT.MINUS 

CMP AL,TIMER_OUT_CODE 

JZ EVENTJT OUT 

CMP AL,EVENTJCEY_CODE 

JZ EVENT EVENT 

CALL KAZUKO 



PC Code Input 



Event Enable ? 



312 



01 67237 



HEULETT-PACKARD : 8086 A*St»bl«r 



SOURCE LINE 



IBCF 733E 
IBDt EBAF 

1BD3 E922FD 

!BD6 E850FA 
1BD9 EBA2FA 
1BDC E810F6 
IBOF E8C9F8 
1BE2 E9EEFC 

1BE3 E8B600 
1BE8 B83341 
1BEB E90800 

1 BEE E8CB00 
1BF1 7319 
1BF3 B84364 
1BF6 E8ABF8 
1BF« E84AFA 

1BFC E8BBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7393 
1C0C E918FD 

ICOF B7J&0 
I C1 1 8A1E2807 
1C13 8BF3 
!Ct7 E8A402 
1C1A 8800 

tC1C A28507 
1C1F B088 
1C21 A284 07 
1C24 E8F8F8 
1C27 E628FP 

1C2A E88t>FB 

1C2D A 08907 
1C30 E8D1F4 
1C33 7249 
1C33 B700 
1C37 8A1E2B07 
1C3B 8BF3 
1C3D EB7E02 
1C40 8A20 

tC42 A28407 
1C45 88268307 
tC49 EB7202 



1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
17B8 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



JHC RANDOM_YOYAKU 
JMP EV£NT_EPR 

EVEHT_T JOUT : JMP RANDOM_H0I>0R I 
J 



EVENT_EVEHTi 



EVEHTJWTHO : 
I 

EVEHT_CLEAR: 

EVENTJ1SG i 
; 
% 
i 

EVENT_PLU$ : 

EVENTJIIHUSt 
EVEHTJJO: 
EVEHT_HO : 

RANDOM_Y0YAKU : 



CALL EVENT TO.BASIC 
CALL VIEU_TBL_LED 
CALL RUN.CONVERTER 
CALL SPU_LED_D1SP 
JHP NEXT_END 

CALL KEIYAKU 

nov Ax,A$cn_AU 

JMP EVENT_HSC 

CALL KAIYAKU 
JHC EVEN T — NO 
MOV AX,ASCII_DE 
CALL SPUJ-ED_AX 
CALL TIMER_1_SEC 

CALL MEXT_CONTINUE 

JMP EV_PC_OK_YO 

CALL UP_YOYAKU 
JMP EVENT_UD 
CALL DOWN.YOYAKU 
JNC FORCED_EVENT 
JMP MSG.NOJJT_END 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI.9X 

CALL KEY_BUFF_ADRS 

MOV CBX3tSI3,AL 

MOV CMSB_LEl>3,AL 
MOV AL,88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_3_$EC 

CALL NEXT_CONTIMUE 

MOV AL,CKEY_DATA3 
CALL KAZUKO 

jc irc_yoyaku 
mov bhTo 

MOV BL,CIC_BYTE3 
MOV SX.BX 
CALL KEY_BUFF_A0RS 
MOV AH # IS131BX3 

MOV CLSB — LED3 , AL 
nOV CMSB LED 3 , AH 
CALL KEY_BUFF_ADRS 



P»u Channel Shinki K«iy*leu 



I LSB 



; CCt K*y Input Wait 33 3 



AH 
AL 



t 1st KEY 3 
C KEY^DATA 3 



LED Display 



i 
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HEWLETT-PACKARD i 8086 Assembler 
SOURCE LINE 



IC4C 


894004 


1825 




1-C4F 


E8CDF8 


1826 




1CS2 


E841FA 


1827 








1828 




1C33 


8B362807 


1 829 




1C39 


81C6000A 


1830 




1C3D 


881 C 


1 831 








1832 




1C3F 


E83000 


1833 


F0RCED_EVENT; 


1C62 


833C0O 


1834 




1C65 


741 7 


1 833 




1C67 


833C01 


1836 




1C6A 


74 OC 


1 837 








1838 




1 C6C 




1 839 




1C6F 


E939F9 


1 640 




tC72 


E80E01 


1841 




1C75 


E933FF 


1 842 








1 843 




i p?o 


ttJH**r o 


1 844 


PVPMT DTI f 
even I _ K i i i 


1C7A 


C7cl/rr 


1 845 








1 846 




I Lft 


roofer 


1 847 








1 848 








1 849 








1830 




tC-61 




1 851 


ES^PAY^STATUS r 


1C83 


B1 07 


1 852 




f C87 


03C6 


1 833 




1C89 




1 854 






0336 1 E 07 


1 853 




1C91 


C3/ 


1 856 








» o3 r 


1 




DC AA AO 
OCUUU7 


1 tj^o 


fit rnPA Af\DC . 

EV__r Ktu_HDKS : 


1C95 


03361 t 07 


- 1 859 




1 C99 




1 86 0 




1 C9D 


C3 


1 861 








i ooZ 


1 


< roc 




1 863 


KtL I YftkU t 


1 CA2 




1 86$ 




i f<i£ 

1 CHo 


OH 1 U 


' 1 865 




1CA8 


B700 


1866 




1CAA 


891E1E07 


1867 




1CAE 


E8D0FF 


1868 




1CB1 


268024F8 


1869 




1CB3 


A 02 A 07 


1870 




1CB8 


260804 


1871 




1CBB 


C3 


1872 




1CBC 


88362807 


1873 


KAIYAKU: 


1CC0 


8IC6000A 


1874 




1CC4 


8A1C 


1873 




1CC6 


8700 


1876 




tecs 


891E1E07 


1877 




1CCC 


E8B2FF 


1878 




1CCF 


26803CF8 


1879 




1C03 


7306 


1880 




1CD9 


268 024 F8 


1881 





MOV CSI3CBX+43,AX • 
CALL SPU_LED_FLASH ) 
CALL LED_BIN_8X 

MOV SI, CIC_BYTE3 
ADD St, HELP 
MOV CSI3,BL 



tCC Pav Channel Tuning 3 3 
CCC Pay 333 



Tloier Address 
Channel 



CALL EV_FREQ_ADRS 
CMP U0RD PTR CSI3,0 
JZ IRC_YOYAKU 
CMP WORD PTR tSI3,1 
JZ EVENTjm 

CALL PAY_CH_MIRU 
CALL SPU_LED DISP 
CALL EVEH7_8lN_TBL 
JMP EVENT_KEY_UAIT 

CALL SPU_LED_FLASH 
JWP EV£HT_KEY_WAIT 

JMP WT_NO_WT_END 



SI ■ ESJEVENT_TIMER + £C0NV_N03 *. 128 + Channel 

MOV SI,CC0NV_N03 
110 V CL,7 
ROL Sl,CL 

ADD SI, ES_E YENT — T I HER 
ADD SI,CBTNARY LED 3 
RET 

PI0V Sr,EVENT_N0,FREQ 
ADD SI, CBINARY_LED3 
ADD SI, tBINARY_LED3 
RET 

MOV SI,CIC_EYTE3 
ADD SI, HELP 
nov BL,tSI3 
nov BH, 0 

WOV CBIHARY.LED3.BX 
CALL ES_PAY_STATU3 
AND BYTE PTR ES:CSI3,OF8H 
MOV AL,tDEVICE_N03 
OR ES:tSI3,AL 
RET 

WOV SI,UC_BYTE3 
ADD SI, HELP 
MOV BL,tSI3 
MOV BH,0 

WOV C B I NAR Y_L ED 3 , BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:CSI3,0F8H 
JNC KAIYAKU ERR 
AND BYTE PTR E8tCSI3,0F8H 
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1C09 F9 
1COA C3 
1CDB C3 

1COC E8A2FF 
1 CDF B48D 
1C£1 26803CF8 
1CE3 7202 
1CE7 B«CO 

1CE9 OA262E07 
ICED 802680073F 
1CF2 08268007 
1CF6 E8F6F4 
1CF9 C3 

1CFA BEOODA 
1CFD 03362807 
1D01 B700 
1I>03 8A1C 
1003 83FB00 
1D08 740F 
ID OA 4B 
1D0B E90B00 



1D0E 

1D11 

1015 

1D17 

1019 

1D1D 

1DtF 

1021 

1023 

1027 

1D28 

1D2B 

1D2D 

f D30 

1034 

1036 

1D38 

103A 

1D3B 



BEOOOA 
0336280? 
B700 
8A1C 

8B362407 

B107 

03C6 

81C60006 

B164 

43 

83FB64 

7203 

BBOtOO 

26F60007 

7306 

FEC9 

73E0 

F9 

C3 



1D3C 891E1E07 
1040 E823FA 

1043 8E3000 
1046 03362407 
1D4A 881 C 

104C 8B362807 
1030 81C6000A 
1034 881 C 
1056 F8 
1037 C3 



1882 
1883 
1884 
1883 
1B06 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1903 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1913 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1923 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1933 
1936 
1937 
1938 



SOURCE LINE 

KAIYAKU_ERRi 
PAY_CH_WIRUi 



HATUt 



YOYAKU — SEARCH r 



UP_YOYAKU I 
UP_WAKE AR I : 

UYLi 
UYJ: 

t 

UO_Y_RET i 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nOV AH. 80H 

CMP BYTE PTB ES:tSI3,0F8H 
JC HATU 
nov AH,OCOH 

OR AH,tCONV_NO_8lT3 

AHO BYTE PTR CN0U_EVENT3 , 3FH 

OR CNCU_EVENT3,AH 

CALL RUN_COMVERTER 

RET 

HOV 3 I, HELP 
ADO SI,CIC_BYTE3 
nov BH,0 
nov et,csn 
cnp bx,o 

J2 UPJJAKEARI 
OEC BX 

JHP UP_UA»CEARI 

nov SI » HELP 

ADO SI.CIC_BYTE3 

nov 8H,0 

HOV BL,CS13 

nOV SI,CC0NV_N03 

nov CL,7 

ROL SI,CL 

AOO SI,ES_EVENT_TIHER 
HOV CL,!00 
INC BX 

cnp bx,ioo 

JC UYJ 
rtOV BX,1 

TEST BYTE PTR ES : CSI3 IBX3 , 7 

JN2 UD_Y_RET 

OEC CL 

JN2 UYL 

STC 

RET 

HOV CBINARYJ_EM,BX 
CALL BIHOECJLEO 

NOV Sl,EVENT_CHANNEL 
AOO SI,tC0NV_N03 
MOV CSI3,BL 

rtOV SI,tIC_BYTE3 
AOO St, HELP 
HOV CSI3,BL 
CLC 
RET 
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SOUFCe LINE 



1939 ; 
1940 

1D38 BECOOA 1941 DOMN_YOYAKUj NOV SI * HELP 

1D38 03362607 1942 " ado Sl,tIC_BYTE3 

1D3F 8A1C 1943 MOV BL,tSI3 

1D61 B700 1944 nOV BH, 0 

>D63 8B3624 07 1945 MOV SI,tCONV NO 3 

1D67 B107 1946 MOV CL,7 

1D69 D3C6 1947 ROL SI,CL 

1D6B 81C60 006 1940 ADD 3I,ES EVENT TIMER 

1D6F B164 1949 MOV CL,100 

1D71 4B 1930 DYL! DEC BX 

1D72 7503 1951 JHZ DYJ 

ID74 BB6300 1932 MOV BX,99 

1D77 26F60007 1933 DYJ: TEST BYTE PTR ES i CSI 3 C8X3 , 7 

1D7B 75BF 1954 JN2 UD Y RET 

1D7D FEC9 1933 DEC CL 

1D7F 73F0 1936 JN2 DYL 

1D81 F9 1937 STC 

1D82 C3 1938 RET 
1939 j 

1D83 A0TE07 i960 EVENT_BIN_TBL : MOV AL , CBINARY LED3 

1D86 BE3000 1961 MOV SI, EVENT CHANNEL 

1D89 03362407 f962 ADD SI,CC0NV~N03 

1D8D 8804 1963 MOV ISI3,AL 

' DBF C3 1964 RET 

1965 ) 

1966 ; 

1967 j 

1968 ; 

1969 * Another Subroutines 

1970 ; 

1971 x 

1972 ; 
1973 

1D90 38 1974 *NGO_TOUROKU : POP AX 

1D91 BE0004 1973 M0 V SI, NEXT CO ADRS 

1D94 B700 1976 *0V BH> 0 " ~ 

1D96 8A1E28 07 1977 nov B L,tIC BYTE 3 

1D9A 02DB 1978 ADD BL,BL " 

1D9C 8900 1979 MOV I SI 3 CBX3 , AX 
1980 ; 

1D9E B89CD4 1981 ANCO_l_10: MOV AX, ASCII NU 

1DAI E800F7 1982 CALL SPU LED~AX 

1DA4 E8B1F8 1983 CALL TIMER 10 SEC 

1984 ; ~ ~ 

1DA7 ESI OF A 1983 CALL NEXT CONTINUE 

1986 1 ~ 

1DAA ESFCOO 1987 CALL ANGO SUB 

1DAD 7307 1988 JNC ANG0_7 20 

1DAF 3C16 1989 CMP AL, CLEAR KEY CODE 

1DB1 7571 1990 JNZ ANCO ERR~ 

1D83 E942FB 1991 JMP RANDOM MODORl 

1DB6 8800 1^92 ANG0_1_20i MOV CSI3CBX3* AL 

1DB8 8A00 1993 ANC0_1_21 t MOV AL,tSI3CBX3 

1DBA A28407 1994 MOV tLSB_.LED3.AL 

1DBD B420 1993 MOV AH,20H 
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SOURCE LINE 



tDBF 


E80E01 


1996 






CALL RHuU_SUB 1 






1997 


; 






1DC2 


E8F3F9 


1998 






CAUL NEXT^CONTjmUE 






1999 








1DC3 


E8E1 00 


2000 






CALL AWGO_SUB 


IOCS 


73 06 


2001 






JHC ANG0_1_30 


1DCA 


3C16 


2002 






chp al,clear_key_code 


tocc 


7336 


2003 






JH2 AHG0_ERR , 


IDCE 


EBCE 


2004 






JMP AHG0_1_1 0 


10DO 


884 001 


2003 


AHG0_1_30: 


MOV CSX 3C8X+I J, AL 


IDD3 


8A4D01 


2006 


AHGO_1 31 i 


MOV AL, CS1 3CBX*I 3 


10DS 


A28407 


2007 






MOV ELSB_LED3 , AL 


1DD9 


8A20 


2008 






MOV AH,CS13CBX3 


10D8 


E8F200 


2009 






CALL AHG0_SUBI 






2010 


; 






1 DOE 


E809F9 


2011 






CALL NEXT_C0HT I HUE 






2012 


; 






IDE1 


E8C300 


2013 






CALL AHGO_SUB 


1DE4 


7306 


2014 






JHC ANCO_1_40 


1DE6 


3C16 


2013 






CMF AL, CLEAR J<EY_CODE 


1DE8 


73E9 


2016 






JMZ ANGO_1_37 


IDEA 


EBCC 


2017 






JMP ANGoZOl 


IDEC 


884002 


2018 


ANG0_1_4 0t 


MOV CSI3tBX+2J,AL 


1DEF 


804002 


2019 


ANG0~1~4f : 


nov al, tsntBX+2i 


1DF2 


A28407 


2020 






MOV CLSB_LED3,AL 


1DF3 


8A6001 


2021 






MOV AH, tSI3SBX*1 3 


1DF8 


E8D300 


2022 






CALL AMCO_SUB1 






2023 








1DFB 


E8BCF9 


2024 






CALL HEXT^CONTINUE 






2023 


; 






tDFE 


E8A600 


2026 






CALL ANGO_SUB 


1E01 


7306 


2027 






JHC AHGO_1_RET 


1E03 


3C16 


2028 






CMP AL,CLEAR_JCEY_CODE 


1E05 


731D 


2029 






JHZ ANG0_ERR 


1E07 


EBCA 


2030 






JMP AHGO~1 31 


1E09 


884003 


2031 


AMCO _1_RET: 


MOV CSI5TbX*33,AL 


1E0C 


A28407 


2032 






MOV rLSB_LED3.AL 


t EOF 


8A6002 


2033 






MOV AH j CSI3CBX+23 


1E12 


E8B800 


2034 






CALL ANCO.SUB1 






2033 


; 






1E13 


BE 0004 


2036 






MOV SI.HEXT_GO_ADPS 


1E10 


87 00 


2037 






MOV BH , 0 


1E1A 


8A1E2807 


2038 






MOV BL,tIC_BYTE3 


1E1E 


02DB 


2039 






ADD BL,BL 


1E20 


8B00 


2040 






MOV AX,CSI3tBX3 


1E22 


30 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


; 










2044 












2045 


s 






1E24 


E9BBFA 


2046 


ANC0_ER8 1 


JMP HSCERR_UT_EHD 






2047 


s 










2048 


i 










2049 


i 






1E27 


38 


2050 


ANGO IMPUTi 


POP AX 


1E28 


BE0004 


2031 






MOV S X , HEXT_GO_ADRS 


1E2B 


B700 


2052 






MOV BH,0 ~ 
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SOVPCE LINE 



IE2D 8A1E2807 


2033 








nVT DLi I iw^Di ICJ 


1E31 02DB 


2034 








WW film r PL 


1E33 8900 


2 033 
2036 








mam rci irnvi av 


1E33 B8B6B6 


2037 


ANGCL 


.2- 


.10! 


MOV AX» vddddH 


IE 38 E869F6 


2038 








CALL SPU_LED_AX 


IE3B E81AF8 


2039 
2060 


l 






CALL 1 IPICkK — 1 u^afct 


1E3E EB79F9 


2061 
2062 


l 






CALL NEXT — CONTINUE 


1E41 E86500 


2063 


ANCO 2 1 1 : 


CALL RNG0_SUB 


1E44 7307 


2064 








JNC ANG0_2_20 


1E46 3C16 


2065 








CMP AL,CLEAR_KEY_CODE 


IE4B 75DA 


2066 








JNZ ANG0_ERR 


1E4A E9ABFA 


2067 








JMP RAND0MJ10D0RI 


1E4D 88 00 


2068 


*NGO_2_20: 


rlOV CSI3 CBX3 , AL 


1E4F B8B686 


2069 


ANGO. 


.2- 


-2' * 


HOV hX,86B6N 


1E52 E88900 


207 0 
2071 


t 






CALL ANGO__3'J82 


1E55 E862F9 


2072 
2073 


} 






CALL HEKT_CDNTINL'E 


1E38 E84E00 


2074 








CALL ANCO_SUB 


1E3B 7306 


2075 








JNC ANC0_2_30 


1E3D 3C16 


2076 








CMP AL , CLE AR_KEY_CODE 


IE5F 75C3 


2077 








JNZ AHG0_ERR 


1E61 EBD2 


2078 








JMP ANG0_2_! 0 


1E63 884001 


2079 


ANGO_2_30j 


MOV tSIUBX+l3,AL 


1E66 B8B620 


2030 


ANGO 2 31 : 


MOV AX,20B6H 


1E69 E87200 


2081 
2082 








CALL ANG0_SUB2 


1E6C E84BF9 


2083 








CALL NEXT_C0NT I NUE 


/ 


2084 










1E6F E83700 


2085 








CALL ANG0_SUB 


IE72 7306 


2086 








JNC MNGO_2_4 0 


1E74 3C) 6 


2087 








CMP AL,CLE*R_KEY_CODE 


1E76 73AC 


2088 








JNZ ANGO^ERR 


1E78 EBD3 


2039 








JMP ANG0_2_21 


IE7A 884 002 


2090 


ANGO_2_40: 


MOV E3I3CBX+2),AL 


1E7D B83620 


Z091 


ANCO 2_4 1 : 


flOV AX/2086H 


1E30 E83B00 


2092 
2093 








CALL ANG0_SU82 


1E93 E834F9 


2 094 
2095 








CALL NEHT_CONTJNU£ 


1E86 E82000 


2096 








CALL ANGO SUB 


1E89 7306 


2097 








JNC ANCO__2_RET 


1E3B 3CI6 


2098 








CMP AL* CLEAR KEY_CODE 


1E3D 7395 


2099 








JNZ ANG0_EPP 


1E9F EB03 


21 00 








* vIHP «NG0_2_31 


1E?1 684003 


2101 


ANGO, 


_2. 


_RETt 


MOV ESIUBX+Sl-AL 


1E94 B32020 


2102 








MOV AX,2020H 


1E97 E84400 


2103 
2104 








CALL ANG0_SUB2 


1E9A BE0004 


2105 








MOV Sl,NEXT_GO_ADRS 


1E90 8700 


2106 








MOV BH.O 


1E9F 8AIE2907 


2107 








MOV BL.UC_BYTE3 


.IE A3 02DB 


21 08 








ADD BL,BL 


IE A3 8B0O 


21 09 








MOV AX,tSIUBX3 
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SOURCE LINE 



1EA7 


50 


2110 




PUSH AX 






1EAB 

* 


C3 


21 1 1 
2112 
2113 
2114 


• 
• 
J 


PET 






1EA9 


ft 089 07 


2115 


AMGO.SUB : 


HOW AL# CKEY_PATA3 






1EAC 


E355F2 


2M6 




CALL KA2UK0~ 






IEAF 


73 OD 


2117 




JNC KEY_BUFF_ADR3 






1EB1 


3CO0 


2118 




CMP AL, TIMER 0UT_CODE 






1EB3 


75 04 


21 19 




JHZ KAORU 






tEBS 


58 


2120 




POP AX 






IEB6 


E93FFA 


2121 




JMP RAND0M_M0D0R1 






IEB9 


E80200 


2122 


KAORU: 


CALL KEY BUFF ADPS 






IEBC 


F9 


2123 




STC 






I EBD 


C3 


2124 
2125 




RET 






1EBE 


BEOOI D 


2126 


KEY_BUFF_ADRS: 


NOV SI,KEY_DATA_STACK 






1EC1 


B700 


2127 




mov BH,0 






1EC3 


8A1E2807 


2129 




MOV BL* C IC_BTTE5 






IEC? 


03DB 


2129 




ADD BX,BX 






1EC9 


03DB 


2130 




ADD BX,BX 






1 ECB 


03DB 


2131 




ADD BX,BX 






1ECD 


03DB 


2132 




ADD BX,BX 






IECF 


C3 


2133 
2134 


; 


RET 






I EDO 


88268507 


2135 


ANG0_SUB1 I 


MOV [MSB LED 3, AH 






IED4 


E8BDF4 


2136 




CALL SPU_CLEAR_DI$P 






1ED7 


E8D1F5 


2137 




CALL SPU_LEDJ>1SP 






1EDA 


E87BF7 


2138 




CALL TIMER 10 SEC- 






1EDD 


C3 


2139 
2140 


• 


RET 






1EDE 


EBB3F5 


2141 


ANG0_SUB2: 


CALL SPU__LED AX 






1EE1 


E874F7 


2142 




CALL TIMER 10 SEC 






IEE4 


C3 


2143 
2144 




RET 






>EE5 


E9P6FF 


2145 


ANGO_B I M_DX: 


Call key_buff adrs 






1EE3 


B500 


2146 




MOV CH,0 






1EEM 


8«F5 


2147 




MOV DH,CH 






IEEl 


8A10 


2148 




MOV DL,tSI3tBX3 


l DX 


» #t 


IEEE 


80E20F 


2149 




AMD DL , OFH 






1EF1 


E8IF00 


2150 




CALL HULTI_10_DX 


; DX 


• «1*10 


IEF4 


3*4301 


2151 




MOV CL,CSI+I3CBX3 






1EF7 


30E1 OF 


2152 




AMD CL,OFH 






lEFA 


03M 


2153 




ADD DX,CX 


; DX 


» #1*10+42 


1EFC 


EBMon 


2154 




CALL MULTI.10 DX 


; DX 




1EFF 


8048 02 


2155 




MOV CL.ISI+23CBX3 






1F02 


80EI0F 


2156 




AMD CL,OFH 






IF 05 


03D1 


2157 




ADD DX,CX 


: DX 


m <«l*l 0+tt2>*10+«3 


IF07 


E8A900 


2158 




CALL MULTI 10 DX 


; DX 


-<<#1*l 0+#2>*l 0+«3*»*1 0 


IF Oft 


9ft 4 603 


2159 




MOV CL,ESI+33CBX3 






1F0D 


90E1 OF 


2160 




AMD CL,OFH 






IF 1 0 


03M 


2161 




ADD DX.CX 


I PX 


•< < # 1 *! 0*#2 >*1 0+*3 >* 1 0+«4 


1FI2 


C3 


2162 
2163 


1 


RET 






IFI3 


03P2 


2164 


MULTI_10_DX: 


ADD DX,DX ; *2 






1F15 


8BC2 


2165 




MOV AX,DX 






1FI7 


03C0 


2166 




ADD AX, AX ; *2*2 


• »4 
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SOURCE LI HE 



1 F 1 9 


03C 0 


2167 






PPD hX,RX : *Z*£*2 ■ *8 


1 F 1 B 


03D0 


21 DO 






hPU PX*ftX ; *Z ♦ *5 » *10 


1 F 1 D 


C3 


2 1 69 












-» * 

bl i U 












t yi 


; »+< 




Kcv In ohit* tin go u Wo Displ Sui*u 














1 F 1 E 


58 


-> • T"7 

21 r 3 


ANG0_ 


.DISPLAY: 


POP AX 


1F1 F 


BE U 004 


2 1 74 






MOV 51 , NEXT^GO^WI/kS 


1F22 


B700 


5 1 






MALI DLt A 

mqv cHi o 


1 F24 


B*% • C Ofi A*7 


O 1 7£ 

21 ro 






no v BL , C I C_e yte J 


1 F28 


02DB 


2 1 77 






POP BL,BL 


1F2A 


3900 


2 1 73 






nov lsijcbxj.ax 






2179 


* 






1 F2C 


E83FFF 


2 1 30 






CALL KEY_EjUFF_ APRS 


1F2F 


C6400700 


2 1 8 1 






MOV BYTE PTP C313CBX+73.0 






2t 82 


} 






1F33 


B8554 1 


2183 


ANG0 AU WT LP i 


nov AX,ASCII_AU 


IF36 


EB6BF3 


21 34 






CALL SPU_LED_AX 


1F39 


E80AF? 


2183 






CALL TIWER_1~?EC 






2136 








1F3C 


E87BF8 


2187 






CALL NEXT_C0NTINUE 






2188 


s 






1F3F 


A08907 


2189 






nOV AL, tKEY_PATA3 


1F42 


3C12 


2190 






CMP AL,AUTH0 KEY CODE 


1F44 


7476 


2191 






JZ AMCO.NIHTEI 


1F46 


3d 6 


2192 






CMP frL,CLEAR_KEY_CODE 


1F48 


7462 


2193 






JZ ANC0_NO_AUTHQ 


1F4A 


E871FF 


2194 






CALL KEY^BUFF AC'PS 


1F4[> 


FE4 007 


2193 






INC BYTE PTR CS13CBX»73 


1F30 


B020 


2196 






MOV AL,20H 


1F32 


A28507 


2197 






MOV tMSB LEE'J.AL 


1F33 


8AB0 


2198 






MOV AL.CSI3EBX3 


1F57 


A284 0? 


2199 






MOV ELS8_LEM,mL 


1F5A 


E84EF5 


2200 






CALL SPU_J_ED_PlSP 


1F3D 


E8E6F6 


2201 


ANG0_PISP_LP: 


CALL TJMER_t_SEC 






2202 


; 




1F60 


E337F8 


2203 






CALL NEXT_C0NTINUE 






2204 








1F63 


A 089 0? 


2203 






MOV AL. tKEY_DATA3 


1F66 


3C12 


2206 






CMP AL,*UTH0J'EY_C0pE 


1F68 


7452 


2207 






J2 hNCO^NINTEI 


1F6A 


3C16 


2208 






CMP mL,CLEAP_KEY_CODE 


1F6C 


743E 


2209 






02 ANC0_N0_mUTK0 


IF6E 


E84DFF 


2210 






CALL KEY BUFF mDRS 


1F71 


8A6007 


221 1 






MOV AH,CSIHBK*rD 


1F74 


80E4 03 


2212 






AMP AH, 3 


IF77 


OADC 


2213 






OR BL, AH 


IF?? 


3A4 0FF 


2214 






MOV AL,tSl3C8X-l3 


1F7C 


028507 


2215 






K0V CM SB LEP3 , ML 


1F7F 


8A00 


2216 






mov al,csi3cb::3 


1F8I 


A284 07 


2217 






MOV CLSB_LED3, AL . 


1F84 


E80DF4 


2218 






CALL SPU_CLEAfi_0ISP 


1F87 


E82IF3 


2219 






CALL SPU_LED_DISP 






2220 


f 






1F8A 


EB31FF 


2221 






CALL KEY_8UFF„ADRS 


1F80 


FE4 007 


2222 






IHC BYTE PTR CS13CBX+73 


1F90 


8A6007 


2223 






MOV AH,ISI3EBX+73 
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HEWLETT-PACKARD* ©086 Assembler 



SOURCE LINE 



1F93 80FC96 
1F96 7314 
1F98 80E403 
1F9B 73C0 
1F9D E8A6F6 

1FA0 E817F8 

1FA3 A08907 
1FA6 3C12 
1FA8 7412 
1FAA EB87 

1FAC 8E0004 
1FAF B700 
1FB1 8A1E2807 
1F83 02 DB 
1FB7 8BO0 
1FB9 30 
1FBA F9 
1 FBB C3 

1FBC BE 0004 
1FBF B700 
1FC1 8A1E2807 
1FC3 02DB 
1FC7 8B00 
1FC9 30 
1FCA FB 
1FC8 C3 



1FCC 3C88 
1FCE 7406 
1FD0 3C6A 
1FD2 7478 
1FD4 F8 
1FD5 C3 

IFDb 8A44 03 
1FD9 B400 
IFDB 8B34 06 
1FDE BB0009 
1FE1 0308 
1FE3 0308 
1FE5 8917 

1FE7 BOOOOO 
1FEA 8B0006 
1 FED 03D8 

1FEF 83FA06 
IFF 2 7356 

1FF4 26F60707 
1FF8 7449 



2224 
2223 
2226 
2227 

2228 AUGO_AU_RETRY i 

2229 t 
2230 
2231 ; 
2232 
2233 
2234 
2233 

2236 ; 

2237 ANGO_NO_AUTMO : 
2238 

2239 
2240 
2241 
2242 
2243 
2244 

2245 ; 

2246 ANGO MINTEI : 
2247 

2248 
2249 
2250 
2231 
2252 
2253 

2234 ; 

2235 ; 

2236 ; 

2237 PAY_GROUP_1 t 
2238 

2239 
2260 
2261 
2262 

2263 ; 

2264 PAY_PROG_STAPT; 

2265 ~ 
2266 

2267 
2268 
2269 
227 0 
2271 : 
2272 
2273 
2274 
2273 s 
2276 
2277 
2278 
2279 
2280 



EV_F_ST_CK: 
; 



CUP AH, 130 
JMC ftMGO_HO_AUTHO 
AND AH,3~ ~ 
JHZ ANGO_DISP_LP 
CALL TIMER_1_SEC 

CALL NEXT_CONTIMUE 

HOV AL,CKEY 0ATA3 
CMP AL,AUTHOJ<EY_C0DE 
JZ ANCO_WINT£l 
JMP ANCO_AU_UT_LP 

HOV SI,NEXT_CO_ADRS 

nov BH,0 

MOV BL,tlC_BYTE3 

ADD BL,BL 

MOV AX.CSI3CBX3 

PUSH AX 

STC 

RET 

MOV SI,N£XT_CO_ADRS 
MOV BH,0 
MOV BL,CIC_BYTE3 
ADD BL,BL 

hov Ax,csncex2 

PUSH AX 

CLC 

RET 



CMP AL,88H 
JZ PAY_PROG_START 
CMP AL,8AH 
J2 PuYJ>ROC_STOP 
CLC 
RET 

MOV AL,tSl+33 ; Channel 
MOV AH,0 

MOV DX,CSI*63 ; DX 
MOV BX,EVENT_NO_FREe 
ADD BX,AX ~ 
ADD BX,AX ; BX * Freq. Teble Address 

MOV CBX3,DX ; Frequency Set 

MOV DX,0 

MOV BX,ES_EVENT TIMER 
ADD BX,AX " 

CMP DX,6 

JMC P_P_START_RET 

TEST BYTE PTR EStCBX3,7 
J2 NEXT EV ST 



Freq. Data 
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HEWLETT-PACKARD! 8086 AFS**t>l«r 
SOURCE LINE 



1FFA 30 
1FFB 53 
1FFC 52 

1FFD A31E07 
2000 88162407 
2004 268007 
2007 2407 
2009 7502 
200B BO02 



200D 
2010 
2012 
2014 
2016 
2018 
20IC 
201F 
2022 
2025 
2029 



ft 22ft 07 

02C0 

02CO 

02C0 

02DO 

88162807 

E81 AFO 

E884F0 

E88FF3 

881E1E07 

E83CF7 



202C BEB003 
202F 03362807 
2033 03362807 
2037 8B161A07 
203B 8914 

203D E81FFC 

2040 5A 

2041 5B 

2042 58 
2943 42 

2044 61C38000 
2 046 EB»5 

204h F8 
204B C3 

204C 90 
2040 F8 
204E C3 



2281 
2282 
2283 
22S4 
2285 
2256 
2287 
2288 
2239 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2309 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



PUSH AX 
PUSH BX 
PUSH DX 



: Channel 

r N th Con«4rt«r 

i Drop Ho. 



Event Tm«r AdoY 



DEV_Ok : 



HEXT EV ST: 



; 

P P STmRT RET t 



PAY_PP0C STOP: 
PAY GROUF 2: 



MOV tBINAPY_LED] .AX 
MOV ECOHV_N03,DL 
HOV AL,E3:tBX3 
AND AL,7 
JNZ DEV_OK 
HOV AL,2 

HOV CDEVICE_M03,AL 
ADD AL j AL 
ADD AL,AL 

ADD AL,AL ; AL 

ADD DUAL 

hov uc_6yte3,dl 
call c0nv_t0_pr0p 
call id_dropj>evice 
call spu_relay on 
mov bx,cbihapy"ledj 
call b1ndec_led 

mov si, jump_address 

ADD SI,tIC_BYTE3 
ADD SI,UC_BYTEJ 
MOV DX, CBASE_POIHT) 
MOV CSIJ.DX 

CALL FORCED_EVENT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD BX, 1 28 

JMP EV_F_STJ> 

CLC 
RET 

HOP 
CLC 
RET 



GLOBAL 
CLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
CLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUER_DET_CND 

LOAD_FROH~DROP 

LOAD_TO DROP 

SPO_STATUS_REQ 

ID_DROP_DEVICE 

IC_DROP~DEVICE 

cohv_su~bit_al 
drop_bit_al 
spu relay off 
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HEWLETT-PACKARD* 8036 Assembler 
SOURCE LINE 



2338 
2339 
2340 
2341 
2342 
2343 
2344 
2349 
2346 
2347 
2348 
2349 
2330 
2331 
2332 
2333 
2334 
2335 
2356 
2357 
2358 
2359 
£360 
2*361 
2362 
2763 
2364 
2365 



GLOBAL 


SFU_CLEAR_DISP 


GLOBAL 


EVEMT_LED_OFF 


GLOBAL 


DR0P_I1*P_5ET 


GLOBAL 


KEY_OPEP*TI0N 


GLOBAL 


COHV_TO_DROP 


GLOBAL 


DROP_TO~C0MV 


GLOBAL 


BJMt'EC_LED 


GLOBAL 


LED VIEV.TBL 


GLOBAL 


SPU_LED_DI3P 


GLOBAL 


RUN.C0N VERTEX 


GLOBAL 


WmKEARI_D€_ON 


GLOBAL 


OP SPU.OFF 


GLOBAL 


opIihitjal 


GLOBAL 


B«SE_ROUTINE 


GLOBAL 


JUMP rtDPS_lNIT 


GLOBAL 


v>UMP_APRS_INIZ 


GLOBAL 


DEVICE_HAP_SET 


GLOBAL 


PAY_GR0UP_1 


GLOBAL 


PAY_CP0UP_2 



EXTRH SPECIAL_SPU_1 



Erropy 
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What Is Claimed Is : 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising; 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable r the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 

2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal, 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal* 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized ♦ 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13* The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data, 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15* The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty^second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 



22- A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent. but external to a stabs et of- the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end* 

23* The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information* 

24. The cable television system defined 
in claim 23 r wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data* 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals* 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals . 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means r each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop palling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29 , further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable . 

33. The cable television system of 
claim 32 r wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated" 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber 1 s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 

head end means for transmitting a 
television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means? 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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